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WHEN you lubricate your diesels with 


Texaco, you can count on year-after-year benefits. 


Read what some long-time Texaco users say — 


8 YEARS: “No ring trouble.” 


(Indiana plant—name on request) 


20 YEARS: “Maintenance and fuel costs con- 
sistently low.” 


(South Dakota plant—name on request) 


10 YEARS: “Keeps diesels clean... costs low.” 
(lowa plant—name on request) 


20 YEARS: “Minimum maintenance expense 
and very low fuel consumption.” 


(New Mexico plant—name on request) 





LONG YEARS 


of low cost 
dependable — 
performance 





These examples are typical. They help explain 
why— 
For over 20 years, more stationary diesel 
horsepower in the U. S. has been lubricated 
with Texaco than with any other brand. 


To assure these benefits in your plant, lubricate 
with the recommended member of the famous 
Texaco Ursa Oil series—a complete line of oils 
especially refined to make diesel, gas and dual- 
fuel engines give more power with less fuel over 
longer periods between overhauls. 

A Texaco Lubrication Engineer will gladly 
give you full details. Just call the nearest of the 
more than 2,000 Texaco Distributing Plants in 
the 48 States, or write The Texas Company, 135 
East 42nd Street, New York 17, N. Y. 


TUNE IN: A 
METROPOLITAN OPERA TEXACO 
radio broadcasts 
every Saturday afternoon 
See newspaper for 
time and station ae Val 
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FOR ALL DIESEL,GAS 
AND DUAL-FUEL ENGINES — 


‘ 
tate 


VAN f) FR Here’s a proven way to bracket your Diesel 


cylinder wear costs and clamp them down to a 
minimum. The same can be done for compressors. 


TRADE 


Just send your worn liners and cylinders to 

Van der Horst. If they’ve already been oversized 

to the limit, that doesn’t matter. We can plate 

Porus-Krome is a dense, hard, them all back to original bore dimensions with 
wear and corrosion-resistant VANDERLOY M. 


chromium, produced by the Thi erteciutie. 3 . 7 -— 
Vans dak Maset. Datnanatinn is pure electrolytic iron bonds atomically 


of America, and which gives and can be developed a quarter of an inch thick, 
working surfaces an infinite if that’s essential. 


number of tiny oil-retaining 


Over the VANDERLOY M we plate PORUS- 
KROME*. It makes cylinders last as much as 
four times longer than they did when new and 
unprocessed. 


reservoirs for perfected 
lubrication. 


U. S. PATENTS 


$78, 2,314,604 end 2,412,698 Then, back they go, ready to give you efficient 
and dependable service, until at long last they 
need another Van der Horst processing. 


Since the cost for all this is surprisingly less 
than the price for new, unprocessed replace- 
ments, we think you’ll want to know more 
about our wear control method. Why not drop 
us a line? W52-1D 


VAN DER HORST CORPORATION OLEAN, N. Y. 
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This Month’‘s Cover 


Our industry is proud that 


Power for the Voice of America—the voice that circles the 
globe with messages of peace and freedom—is diesel- 


powered. 





GM DIESEL 


1 -130 
CASE HISTORY No- 534 


SER: Preskitt Brothers Mines; 


ae 
Birmingham, Alabame 


* GM o- piesel 
INSTALLATION: =GM © io _ 
powers Buckeye “4-¥° 
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Six Years’ Tough Stripping 


Not One Dime for Engine Repairs 


S. O. Preskitt reports his men never laid a wrench 


on the job day in and day out, but when service 
is needed, a phone call to your local GM Diesel 
distributor brings quick service and fast delivery 


on the GM Diesel powering this Buckeye shovel 
in 6 years of tough operation. It clocked approxi- 
mately 12,000 hours stripping coal and over- of low-cost parts. Clean, simple design makes 
burden without a dime for engine repairs. maintenance easy and economical. 


Sturdy, dependable General Motors 2-cycle Call your GM Diesel distributor today. Let him 


Diesels deliver more power at less cost on all show you how to get more power at less cost in 


kinds of jobs. Two-cycle operation with power new equipment or in vour present rigs. 
on every piston downstroke means faster acceler- 
ation, quicker response to controls, increased DETROIT DIESEL ENGINE DIVISION 
GENERAL MOTORS + DETROIT 28, MICHIGAN 


production. These smooth-running Diesels stay Single Engines... 16 to 275 H.P. Multiple Units... Up to 840 H.F 
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PUROLATOR 
FILTERS 


FULL-FLOW 
FUEL 

LUBE 
HYDRAULIC 
AIR 


—— a SS 
Oh 
— 


Preferred by more 


ORIGINAL EQUIPMENT MANUFACTURERS ® 
than any other make— 


Next time the question of filtration comes up, here’s 
something worth remembering — 


The majority of America’s best known builders of internal 
combustion equipment choose Purolator* filters. In most 
instances, their choice is based on results of their own 
impartial tests. Purolator filters—inch for inch, and pound 
for pound—give finer, more dependable filtration at opti- 
mum flow rates. 


Do you have a problem 
in filtration ? 


Purolator maintains the world’s 
largest specialized filter research 
Quickest way to get acquainted with the almost one and engineering laboratories 
thousand different types of Purolator filters is to send for — — cence —— nr 
the catalogs. Use the coupon! = 7" Purolator’s Engineering Depart 
ment 








PUROLATOR PRODUCTS, INC. 
Rahway, New Jersey and Toronto, Ontario, Canada 


Factory Branch Offices: Chicago, Detroit, Los Angeles a 


Rahway, N. J. 
Send the following 
Purolator Catalogs 


t 7 
[] Industrial [] Aviation [ Automotive 


WORLDS FINEST N OM. FILTER tae alee 


Address __ 
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Bronze on steel— 
plain, ball or diamond 
indented on lining side 


Formed oil grooves, 
holes where desired Oil holes, slots or cut- 
outs to your needs 


Thin wall with no ; Standard or special 
sacrifice in strength : : seams 


A great range: of lengths and 
diameters available 


Get bearing performance at bushing cost. Save material, 
time and labor with Federal-Mogul bimetal rolled split bush- 
ings. Quality production in large volume runs for hundreds of 


uses Can mean savings in your application. 


FEDERAL-MOGUL CORPORATION, 11041 Shoemaker, DETROIT 13, MICHIGAN 


Also available in tin-base or FEDERA) 
lead-base babbitt on steel. Mogul Dom 


Sleeve bearings in all designs and sizes; cast bronze bushings; bimetal 
rolled bushings; rolled split bushings; washers, spacer tubes, precision 
bronze parts and bronze bars. 
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NEW SUPERCHARGED WORTHINGTON TYPE SDR DIESEL ENGINE in the Grand 
Marais Light and Power Company was specified for its economy of fuel 
consumption. 


Grand Marais, Minn., installs 
second Worthington Diesel 


Six years of efficient performance from their first Worthington Diesel 
left no doubt as to Grand Marais’ choice of a second engine. When 
demands tor power increased, they installed the new Worthington Diesel 
shown above. 

This town, near the Canadian border, has no railroad. Thus maximum 
engine efficiency was most important in its decision, because of high 
fuel costs. The new Worthington SDR engine has already effected im- 
pressive savings in fuel, lubricating oil and maintenance costs. 

Worthington’s exclusive features increase your plant’s efficiency, 
lower your operating costs. For more facts on Worthington engines— 
gas, Diesel or dual fuel—write for Bulletin S-500-B52A to Worthington 
Corporation, Engine Division, Buffalo, N. Y. 


Worthington-Built Auxiliaries 


ENGINE STARTING Ol TRANSFER COOLING WATER 
COMPRESSORS PUMPS, CIRCULATING PUMPS 


EVAPORATIVE-TYPE 


Economical Continuous Power— Diesels, Oil and Dual Fuel, 
and Spark-Ignition Gas Engines, from 190 to 2,100 bhp. 


ENGINE WATER COOLERS 





MAIN CAMSHAFT GEAR. Slots 
in gear provide single adjust- 
ment for retarding or ad- 4 
vancing injection timing . 
all cylinders simultaneously , 
Final gear adjustment secured 
with castellated locknuts 
wired after final tightening. 


FREE FLOATING IDLER GEAR. 


SPLIT GEAR KEYED ON 
CRANKSHAFT. Perma- 
nent adjustment for per- 
fect alignment with idler 
gear is easily accom- 


plished. 


WORTHINGTON HELICAL STEEL GEAR TRAIN 
used on Worthington dual fuel engines . . . 

1. Provides accurate and positive control of engine 

timing. 

2. Is located at flywheel end of engine for smooth 

gear Operation as power impulses are absorbed by 

the flywheel. 

3. Uses controlled automatic oil jet lubrication 

that eliminates wear. 

4. Assures correct engine timing . . . keeps engine 

running smoothly ... results in low fuel consump- 

tion and minimum engine maintenance. 


WORTHINGTON 


Engines 





One of two 34-ton Allison TORQMATIC-equipped Euclids 
at Castle Dome Copper Mine. This operator reports 41% 
greater tire mileage because Allison TORQMATIC DRIVES 
prevent wheel spin—smoothly transmitting engine power. 


‘41% longer tize li: 


Castle 
reports it gets 17.000 miles per tire 


Dome Copper Company 


on off-highway trucks equipped with 
Allison Torgmatic DRIVES com- 
pared to 12.000 miles per tire on 
mechanical-drive units. But increased 
tire life is only part of the story 
the firm also reports the TORQMATIC- 
equipped “Euecs” have better avail- 
ability and production records. 


This operator runs a fleet of 12 trucks 

2 TOROMATIE -equipped **Fucs”’ 
and 10 mechanical-drive units — 
hauling 390.000 tons of ore and 


overburden per month up 8% grades 
on mile-long runs. The “Eucs” aver- 
age 25.3 trips per 8-hour shift. each 


hauling about 58.000 tons per month. 


GENERAL 
MOTORS 


FIRST MATCHED UNITS BUILT 
BY ONE MANUFACTURER 


TorgMmatic Drives smoothly trans- 
mit engine power—help prevent wheel 
spin that can quickly strip the tread 
from a tire. There’s no clutch pedal 


shocks, prevents damage to drive- 
line components, helps stop engine 
lugging. 

You, too, can cut your operating costs 
by specifying Allison Torgmatte 
DRIVES the next time vou buy. Ask 
your equipment dealer. manufacturer 


to push and only three forward gear- 
shifts—instead of the usual 7 or 10 
—handle all loads and grades. The 
or write: 
Allison Division of General Motors 
Box 8945S, Indianapolis 6, Indiana 


matched converter-transmission team 
balances engine power and load 
demand, absorbs harmful drive-line 


ALLISON TORQMATIC DRIVES 
Unbeatable Team for Maximum Operating Economy 


@ Reduces maintenance costs by absorbing 
shoe k 


longs equipment life 


@ Cuts driver training costs 


‘ — : eliminates engine lugging — pro- 
@ Quick-Shifts at full throttle with finger- 


tip hydraulic control 
@ Only torque converter-transmission team 


@ Holds power to load at all times — no designed to work as a unit and built by 


clutch pedal to push—no vearshift guess one manutacturer 


TORQMATIC DRIVES 


COMPACT, EFFICIENT HYDRAULIC DRIVES FOR CRANES TRUCKS 
TRACTORS * SCRAPERS SHOVELS * DRILLING RIGS 
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top Feeling Your Way! 





>SET VALVE GAPS 
02> TIME FUEL INJECTORS 
> BALANCE FUEL RACKS 


with Micrometer Accuracy 
on GM DIESEL ENGINES 


The Valve-Gapper is a precision instrument, utilizing an entirely new 





principle to adjust valve clearance, time fuel injectors and balance fuel 
injector racks. This new principle incorporates a dial indicator which 
registers the smallest variation in settings, eliminating the inaccuracies 
inherent in individual ‘feel’. 

The model 201 enables GM Diesel engine owners or operators, as well 
as mechanics to make these adjustments easily, quickly and with microm- 
eler accuracy. 

There is no departure from GM's recommended procedure—only the 
method of indication differs. 


Models for Overhead Valve 
Gas Engines, Too! 


Left: The model 101, engineered for 
Chevrolets, Oldsmobiles, Buicks, GMC, 


others, makes it possible for mechanics 





to set valve clearance quickly and easily 
with micrometer accuracy. The 101 is 
ideal for checking hydraulic valve lifters 


visually 


Right: The mode! 111 has been express 
ly designed for 1954 Ford and Mercury 
engines. Both hands are free (away from 
exhaust manifold) to use adjusting tools 


—dial indicator registers exact clear- 





ance as engine idles. 


P&G VALVE-GAPPER 100% Accurate Even When re a ena 
Rocker Arms Are Worn or Pitted 


WRITE TODAY P&G MANUFACTURING CO. Dept. 3C 


The dial indicator registers 2262 N. Albina Avenue, Portland 12, Oregon 
vaive- || 


exactly the entire travel of > 


ROCKER ARM GAPPER 


= = " the rocker arm prior to con- 
THICKNESS vaive, Pi? tact with the valve stem, 


UGE stem | NOT but a feeler gauge blocks- : STEM VALVE-GAPPER 


f the / 
off the ‘ making accurate ~BUT THIS rave “GAP 
measureinent impossible. 


Pa MANUFACTURING CO. 


2262 N. ALBINA AVENUE . PORTLAND 12, OREGON 


Please send me Valve-Gapper literature and prices 


Firm Name 
ACCURATE MEASUREMENT 
MOT POSSIBLE THIS = 


Your Name 


Address 





City 


Type of Business 


Here's The Compact 


NORDBERG SUPAIRTHERMAL* 
FOUR-CYCLE W -TYPE ENGINE 


..» built to deliver 
years of 


LOW COST POWER 


Norpserc 13”x1642” SUPAIRTHERMAL* four- 
vv HIGH THERMAL EFFICIENCY cycle V-Type engines are designed and built to meet 


the increasing demand for more compact, high efficien- 
vy DOUBLE THE HORSEPOWER OF cy Diesel, Duafuel® and Spark-Ignition Gas engines 
NATURALLY-ASPIRATED ENGINES for continuous, economical operation in a wide range 


of power applications. 
vy HEAVY-DUTY CONSTRUCTION These heavy-duty Nordberg V-Type engines are 
THROUGHOUT available with 12 or 16 cylinders, covering a horse- 
power range from 2400 to 4260, at 450 to 600 rpm. 
vx MORE HORSEPOWER PER GALLON Incorporating all of the tested and proved performance 
OF FUEL features of Nordberg 13” bore in-line engines, these 
V-Type engines operate at extremely high thermal 
vx MORE HORSEPOWER HOURS PER efficiency, made possible by variable inlet valve timing 
GALLON OF LUBE OIL ae 
For further details, write for BULLETIN 197. 


NORDBERG MFG. CO., Milwaukee, Wisconsin 








DIESEL * DUAFUEL® AND 
SPARK-FIRED GAS ENGINES 
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pondalrto, 


Transmission of Power 


ERIE FORGE 
Diesel Crankshafts! 


























Here’s the ‘‘Giant in the Diesel”. . . transmitting power that drives the modern 
railroad engines, pushes huge ships speedily and surely through the waves, or 
runs the power plants of business and industry. Erie Forge crankshafts are 
produced — from pouring of ingot to finished product —in our own plant. 
Every step is under the complete control of experienced craftsmen... one con- 
trol, one responsibility. At Erie Forge you get the full benefit of our know-how 
and experience in the production of highest quality crankshafts — of exactly the 
right material to meet the most rigid requirements. Consult with Erie Forge 
on your next shafting requirements. 


~*~ 
ie es ErRiE ForGE & STEEL CORPORATION 
ERIE, PENNSYLVANIA 


Diesel Power 





DATA 


UNIT Divcel Locomotive 


sence Mouadtum. frvight Poul) 
Ogikinunnr 


CONDITIONS 








LUBRICATED WITH RPM DELO OIL R.R., this representa- : ae si ~~ amemii 
tive cylinder assembly was in good condition when . 

pulled for regular inspection after 333,590 actual How RPM DELO Oil R.R. prevents 
freight miles. Operation was on The Milwaukee Road's wear. corrosion. oxidation 
tough run between Othello, Washington, and Avery, 
Idaho. This liner, shown as it came from the engine, 
miked only 0.0035 inch wear, 0.001 inch taper, de- 
spite hard operating conditions—heavy loads, wide 
temperature variations, heavy grades, including one 
stretch of 20 miles of continuous 1.6 percent 
Neither wristpin or bushing showed measurable wear. 


Special additive provides metal—adhesion 
qualities...keeps oil on parts whether 
hot or cold, running or idle. 


Anti-oxidant resists deterioration of 
oil and formation of lacquer...prevents 
ring-sticking. Detergent keeps parts 
clean...helps prevent scuffing of cyl- 
inder walls. 


Special compounds stop corrosion of any 

bushing or bearing metals and foaming 

in crankcase. 
Save Money on Equipment 
Operation," a booklet : - 
full of valuable informa- R MORE INFORMATION about this or other petro- 
tion, will be sent you on leum products of any kind, or the name of your 
request to Standard Oil nearest distributor handling them, write or call 


Company of California, 225 : any of the companies listed below. 
Bush St.,San Francisco, Calif 


STANDARD OIL COMPANY OF CALIFORNIA, San Francisco 20 » STANDARD OIL COMPANY OF TEXAS, El Paso 


THE CALIFORNIA OIL COMPANY, Barber, New Jersey + THE CALIFORNIA COMPANY, Denver 1, Colorado 
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This engine maintains 

a lubricating oil economy 
of approximately 

18,000 H.P. hrs. per gallon 
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Here’s operating efficiency as it has been proved at the 
Municipal Power Plant, Lindsay, Oklahoma. 


\ lot of the lubricating oil economy can be credited to the piston rings 
installed in this Nordberg Duafuel engine. They are Koppers American 
Hammered Piston Rings. (Porous Chrome*, Tapered O. D., and Grooved 
Oil Cutter Rings.) 

Many manufacturers of diesel and pumping machinery insist on 
Koppers Rings for their equipment because they know that Koppers Rings 
make for satisfactory performance. 

lest after test also prove that, when Koppers Rings are used for r 
placements, operating efficiency, and economy are markedly increased . . 
often doubled. And Koppers Rings last so much longer that labor costs 
and costly down-time for repairs are greatly reduced. 

So, to save on lubricating oil, to cut down costs, to he Ip Save on fue ‘ 
remember Koppers. Next time you have an overhaul, think of Koppe rs 
first. We are always ready to consult with you on your specific piston 


ring problems. And for the latest information on Koppers Rings, mail thi 
ethcient 


] 
installati 


coup mn below ° 


ypular in 


AMERICAN HAMMERED 
Industrial Piston Rings 


KOPPERS COMPANY, INC., Piston Ring Dept., 1543 Hamburg Street, Baltimore 3, Md. 


Gentlemen: Please send me free 16-page booklet containing full information on Piston Ring 


Name 


COMPANY, INC. * Baltimore, Maryland 
This Koppers Division also supplies industry with 
Fast’s Couplings, Aeromaster Fans, Koppers 
Electrostatic Precipitators and Gas Apparatus. 


Company 


Address 


I 
l 
| 
METAL PRODUCTS DIVISION * KOPPERS 
| 
| 
| 
| 


Engineered Products Sold with Service 


Diesel Power 
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The crankshaft in the modern V-8 engine requires the ultimate in 
forging technique. Today's high compression engines, with continually 
increasing horsepower, further emphasize the importance of forging quality. 

Wyman-Gordon technical know-how assures quality essential for 
maximum physical properties, uniform machinability and balance control 

. crankshaft forging specialists since the introduction of the internal 
combustion engine. 


NON ONOO A NOONAN OANA 
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SINGLE-STRAINER 
FLUID PROTECTION 
FOR DIESEL ENGINES 


Continuously cleanable AUTO-KLEAN 
eliminates need for stand-by strainers 


Here’s how this strainer 
“combs” itself clean! 


This simple chalk test shows how AUTO-KLEAN’s 
unique built-in comb construction cleans the 





strainer without costly interruption of flow 


ORDINARY BLACKBOARD CHALK 
leaves heavy deposit of chalk 
particles on and between discs 
of Cuno AUTO-KLEAN strainer. 


TURNING HANDLE ONE REVOLU- 
TION moves strainer element 
through comb blades, removing 
all traces of chalk from between 
discs. Cuno’s exclusive combing 
operation cleans thoroughly 
—without stopping flow. 


FILTERING AREA 1S COMPLETELY 
CLEAN, restoring full initial ca- 
pacity. All chalk particles and 
dirt fall to bottom of housing 
where they can be drained 
periodically. 


@ AUTO-KLEAN’s permanent metal filter element is avail- 
able in steel, brass, or stainless steel for long, trouble- 
free service. 


@ AUTO-KLEAN is adaptable to any fluid-flow system. 


® From acids to tar . . . if you can pump it, Cuno can 
filter it. Capacities range from one gallon per hour to 
15,000 gallons per minute. 


CUN 


AUTO-KLEAN (disc-type) » MICRO-KLEAN (fibre cartridge) * FLO-KLEAN (wire-wound) 








Sludge and other contaminants 
are easily gotten rid of when all 
the lubricating oil is sent through 
Cuno AUTO-KLEAN strainers. 
AUTO-KLEAN’s compact construc- 
tion provides this full-flow fluid 
protection in space which would 
limit ordinary filters to by-pass 
service. 

The low pressure drop of AUTO- 
KLEAN strainers permits full-flow 
service on gravity, low pressure, 
or suction lines, with no loss in 
operating efficiency. 

Cuno’s exclusive “‘comb-clean”’ 
action provides complete cleaning 
of the filter element —-without 
stopping fluid flow. Thus there’s 
no need for a stand-by strainer. 

The low maintenance costs of 
the AUTO-KLEAN save you money, 
for there are no cartridges to 
change. An occasional rotation of 
the handle does the cleaning job 
(most units can be equipped with 
motor drives for continuous 
cleaning). 

Fixed-space metal discs in this 
modern strainer positively remove 
all solids larger than the specified 
disc spacing—from .0035" up to 
062", 

For permanent, positive Diesel 
protection, install compact Cuno 
AUTO-KLEAN--the precision-built 
strainer. Send the coupon for free 
bulletin. 


Cuno Engineering Corporation 
Dept. 251A, South Vine Street, Meriden, Conn 


Please send me bulletin on Cuno AUTO-KLEAN 
for Diesel engine protection 


Name 


Stote.... 





DEEP IN THE 
JUNGLES OF 
DUTCH GUIANA 


this eight-cylinder, 1080- 
hp Alco Diesel Engine 
delivers dependable, 
round-the-clock power to 
a large bauxite mining 
center and its community. 


THE STORY GETS AROUND 


Make a better product and the story gets around. 


The story of Alco Diesel Engines, for example, has traveled 
around the entire world—right along with the engines 
themselves. High points in the story are: 


- COMPACT DESIGN—saves floor space, cuts construction 
costs. 


vy HIGH ENGINE EFFICIENCY —for lower fuel costs. 
jy FLEXIBLE POWER RANGE—for lower expansion costs. 


alae 
ee “t. . ‘ 





ON CANADA'S NEW - 
INTERPROVINCIAL 
PIPE LINE 


and its American subsidiary, 
Lakehead Pipe Line, Alco Diesel 
Engines pump Alberta oil 1137 
miles to U. S. port on Great Lakes. 


2 


yy MEDIUM SPEED—for lower auxiliary equipment costs. 


yy HANDLES ANY TYPE OF JOB—continuous or standby, 
temporary or permanent. 


Your nearest Alco sales representative will be happy 
to give you complete details. (For information on the 
new, heavy-duty lightweight Model 251A, ask for 
Bulletin DE-2.) Sales offices in New York, Beaumont, 
Chicago, Cleveland, Houston, Kansas City, San Francisco, 
Schenectady and St. Louis. 


two Alco Diesel Engines at Anthony 
Station, near Muncie, Indiana, 
have run 89.6% of elapsed time 
over an 11-year period—and as 
much as 94.9% in a single year. 


MAGNOLIA 
PIPE LINE... 


ALCO DIESELS 


AMERICAN LOCOMOTIVE COMPANY 


SCHENECTADY, N. Y. 
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piston ring 
and 
2g cylinder wear 


Saves 
many dollars 
in 
costly 
maintenance 


‘Thess dual-fuel engines in the Municipal Power 
Plant at Houma, Louisiana, supply dependable, 
low-cost electric power to the entire city. Shell 
Rotella Oil is the cylinder lubricant. 

Here’s just one of the many diesel power plants 
that depend on SHELL ROTELLA Or for reduced 
wear of engine parts . . . lower maintenance cost. 


The anti-corrosive action in Shell Rotella Oil 


combats the major cause of engine wear... . 
cylinder and piston ring wear caused by acid ac- 
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tion from the by-products of incomplete combus- 
tion and condensation. 

Tougher lubricating film in Shell Rotella Oil 
gives cylinders and rings greater protection .. . 
minimizes wear. Its effective detergent-dispersant 
action prevents harmful deposits. 

Write for technical information. See for your- 
self how Shell Rotella Oil can 
help reduce your engine main- 
tenance costs. 


SHELL OIL COMPANY 


50 WEST 50TH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 
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it takes a big stock 








to fit everybody 
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INTAKE 
SILENCERS 


AIR or STEAM 
DISCHARGE 
SILENCERS 


. is SPAR 

= fig 1 ARRESTOR 
Engineers faced with special silencing problems find a |) die 
that it pays to consult Maxim first. They know that in almost 
every case Maxim can supply their needs “right out of the Maxim 


catalog” and still assure the “special” fit that the operation requires. 


Maxim offers 50 different standard models with sizes to fit any exhaust 
connection from 1” to 72”, 


By specifying one of Maxim’s standard models, you save costly time, 
engineering and installation expense. And you can be sure, even before 
the installation is made, that your Maxim Silencer will meet every a: 
performance test. , EXHAUST SILENCERS 


If your problem is silencing . . . consult Maxim. 


THE MAXIM SILENCER COMPANY 


93 Homestead Ave. Hartford 1, Conn. 


PORTABLE 
SILENCERS 


16MXS4 Dr. Shush 
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STRETCH ENGINE WORK HOURS 
WITH A UNITED OIL BATH 
AIR CLEANER 








You can add hundreds of hours of operation to an engine 
by installing a United Oil Bath Air Cleaner. Here’s why. 
Efficient United Air Cleaners prevent over 99 percent of 
airborne dust from entering the engine — protect rings, 
pistons, sleeve bearings from excessive wear. 

Back of United are over 30 years of air cleaner ex- 
perience. Time-tested United Oil Bath Air Cleaners have 
proved their worth on thousands of diesel engines used for 
powering trucks, tractors, road machinery, stationary and 
portable power units. 

Experienced United Specialties sales engineers can 
help you with up-to-the-minute counsel on problems re- 
lating to the design and use of oil bath air cleaners. Write 
for complete details. 


UNITED SPECIALTIES COMPANY 


United Air Cleaner Division — Chicago 28 — Mitchell Division — 
Philadelphia 36 —- Birmingham 11, Alabama 


AIR CLEANERS *& METAL STAMPINGS * ROLLED SHAPES 
IGNITION AND TURN SIGNAL SWITCHES * DOVETAILS 
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‘The Tudispensable Diesel Reference Book 


New Comprehensive 


DIESEL 
ENGINEERING 
HANDBOOK 


Eighth Edition Completely Revised 

18th Year—8th Edition—40,000 copies 
of previous editions in use. 

Now Bigger and Better Than Ever Before. 


DIESEL Technology in its most 
Readable and Understandable 
Form on Stationary, Locomotive, 
Automotive, Marine and Industrial 
Diesels and Dual Fuel Engines. 


Bigger... Better... 
More Valuable 


Leet 
i) 


ENGINEER] 
-RING 


FIGRTH EDition 


NO Price Increase Only $77.90 


This book is as essential to all diesel men as the diesel 
engine is to power. 

This book is the biggest help ever published for every 
diesel man from designer to operator—oldtimer to 
student beginner in diesel work. 

Design, construction, installation, Operation, mainte- 
nance and repair of diesels and every kind of equip- 
ment appear in this great volume. 

Fuels and fuel systems—lubricants and _ lubrication— 
coolants and cooling, all fuel injection pumps and 
injectors—accessories and diesel equipment of all kinds 


are treated from the viewpoint of their installation, use 
and maintenance. 

Nothing is left to the imagination of the reader. The 
operator of ore of the largest diesel schools in the 
U. S. A. once said, “With that DIESEL ENGINEERING 
HANDBOOK you run the biggest diesel school in the 
country”. Now you get more text, more subjects, more 
illustrations, complete engine descriptions and full diesel 
specifications all for the same old price—Only $7.50. 
So new that the ink is “still wet’! 

Order your copy today from the world’s leading pub- 
lisher of Diesel Magazines and Books. 


DIESEL PUBLICATIONS, INC. 


192 Lexington Avenue 


New York 16, N. Y. 
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HYDRAULIC GOVERNORS 


_—~ regulate the engines 
in-hundreds of work boats 
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Four of 24 tugs owned by 
Great Lakes Towing Co, 


Four of the six tugs placed in oper- 
ation by Lehigh Valley Railroad 
during the last four years. 


Five of the six new tugs in the harbor 
fleet of the Erie Railroad Co. 





Monrovia, Africa, doubles generating capacity 


... With a 4th SUPERIOR DIESEL 


... economical records of 
first 3 make new SUPERIOR 
ca natural choice 


I here’s a new Superior Diesel in Monrovia, 
and the extra power it provides doubles the 
generating capacity of this Liberian port 
city’s power plant. 

Since 1950, three other Superior Diesels, 
each rated at 625 h.p., have produced 


dependable and economical power for this 


Management Company selected the new 
Superior, rated at 1765 h.p., to meet grow- 
ing municipal power demands. 

Monrovia is just one example of the 
hundreds of cities throughout the world 
which rely on Superior and Atlas power for 
economical lighting, sewage plant and water 
pumping operations. Superior and Atlas 
Diesels have earned such widespread ac- 
ceptance because they deliver efficiently and 


dependably under load 


You can easily get additional proof of 


Engine Division offices listed below ot 


write Springfield, Ohio. 
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irea. Their record of outstanding perform the stamina and efficiency of Superior and Monrovia's new engine, a supercharged version 


ince is the reason why the Monrovia Port Atlas Engines—just contact any one of the of this Superior Model 65. 


THE NATIONAL SUPPLY COMPANY 


ENGINE DIVISI! ) N PLANT AND GENERAL OFFICES: SPRINGFIELD, OHIO 


DUAL FUEL 





SALES AND SERVICE POINTS: Gloucester, Massachusetts * Houston, Texas * Fort Worth, Texas * San Diego, California 
Oakland, California * Terminal Island, California Ketchikan, Alaska * Washington, D.C. » Chicago, Illinois * Portland, 
Oregon ¢ Astoria, Oregon * Casper, Wyoming * Halifax, Nova Scotia * Vancouver, B.C. * Toronto, Ontario ¢ Park 
Rapids, Minnesota * New York, New York « Seattle, Washington * New Orleans, Louisiana ¢ Pittsburgh, Pennsylvania 


en ted) 


DIESELS IN U.S.A 
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For power in emergencies 


__ Delco Generators 


Ideal for use with Diesel power, Delco 
generators provide a power range of 
20kw through 200kw, A.C. or D.C., 
1200, 1500 and 1800 rpm. 


Hospitals, public buildings, factories, 
construction jobs, circuses, carnivals, 
and many others must frequently call 
upon such independently powered 
utilities for stand-by or portable use. 
Delco generators deliver dependable 
power—both adequate and unfailing. 
Adaptable to most engines. Flexible 
driving disc. Standard S.A.E. mounting. 
Any of the sales offices listed below will 
be glad to supply detailed information. 


DELCO 
UZawy PRODUCTS 


Division of General Motors Corporation, Dayton, Ohio 





A.C. GENERATORS 
20 kw through 150 kw at 1200 rpm 
<0 kw through 200 kw at 1800 rpm 


D.C. GENERATORS 

20 kw through 100 kw at 1800 rpm 
20 kw through 75 kw at 1500 rpm — 
20 kw through 60 kw at 1200rpm | 
et ee 


« 
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SALES OFFICES: ° 
ATLANTA @ CHICAGO @ CINCINNATI @ CLEVELAND @ DALLAS @ DETROIT @ HARTFORD @ PHILADELPHIA @ ST. LOUIS @ SAN FRANCISCO 
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NORDBERG ENGINE, TYPE FSG-166-SC —TONKAWA, OKLAHOMA LIGHT PLANT 


0 HOURS, NO WEAR! 





MICROMETER MEASUREMENTS No Wear On Rings Or Liners With 
LINER MEASUREMENTS WITH CRANK 90° TO CRANK Great Cities Service Diesel Oils! 








28 iia seanar aa When the Tonkawa City people pulled this Diesel off the 
003" 006" line for periodical inspection, it had logged 30,038 hours 
— acl and was approximately six years old. After they had the 





#2 Liner 16.003’ 16.002’ 
002" 001°’ ; : 
001” 0005’ on the cylinder liners. THEY COULD FIND VIRTUALLY NO 


‘anne APPRECIABLE WEAR ON RINGS OR LINERS! 


004” 006" They were so amazed that they had another man in 
003'' .008’’ 


engine torn down, micrometer measurements were taken 








the plant take his own micrometer readings. Still not 
#4 Liner 16.003’’ ° ° . 7 
odie pou poo’ certain that an engine could run that long with so little 


8" down 001” " wear, they had the micrometer itself checked! The in- 





#5 Liner Top 16.004” strument checked out perfectly! 
4’ down .003’’ 


Men who have worked with Diesel Engines all their 
8"' down .003” 





lives have said that they've never seen an engine with 
#6 Liner Top 16.003’’ 


a” diate 0015” ' that much time in service with so little wear. Obviously, 
8" down 0015” 








a great deal of the credit must go to the maker of these 











(Original machine shop tolerance—16” plus or minus .001”’) splendid engines, but also, credit must be given to the 








high-quality, wear-reducing Cities Service Diesel Oils 
used in this engine. You'd be wise to buy yourself this 
kind of inexpensive diesel-engine protection too. Call 


; ; your nearest Cities Service Office or write Cities Service 
Oil Company, Sixty Wall Tower, New York City 5, N. Y. 
QUALITY PETROLEUM PRODUCTS 
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Goodby "'. .. and Transportation’ 


Times change. So do things and even words. Word meanings and 
connotations are only valid in proper chronological context. 
Once “Twenty-three, skidoo” pegged you as a real live one 

but today—a nothing, a square. Don’t misunderstand, 

diesels are an increasing factor in modern transportation; 

we love them and will keep on writing about them, probably even 
more. It’s just that we feel the urge to exercise 

the old editorial perogative. Webster says that edit means 

to cut—not the meaning but the wordage; lop off the 

dead wood. Back in 1934, AND TRANSPORTATION was grafted 

to DieseL Power to recognize the growing importance of 

smaller, higher-speed engines. Perhaps it was not the 

most descriptive phrase but at the time, transportational use 
was seen as the major application. It was picked as a 


“tag” to show editorial coverage of these as well as the larger. 


itorially speaking 


slower-speed engines. The two fields were a good deal like 

two parallel ridges separated by a deep gully. Some sort 

of “bridge” was needed. Now, by golly, the gully has been filled 
(probably using some of those small, high-speed diesels | 

and we don’t need the bridge any more. It’s like the top of 

a mesa and tracks crisscross the area. Today, we see large, 
high-speed engines and small, low-speed units with all 

the variations in between. We see 600-hp engines in off-highway 
trucks, railroad engines in stationary service, and portable power 
packages with 1000-kw capacity. We see one basic engine 

in vehicular service, powering generators, running a drill rig, 

a logging yarder, a shovel, a tractor, a crusher, etc., etc. 

What sort of title, then, would be truly descriptive? 

It would have to reach from here to there. So you reduce it to 
the lowest common denominator—power, and diesel, of course. 


That’s it—Dresei Power—-and goodby to “and TRANSPORTATION. 





Cyclan resists wear 
far better 


dat-taWt-)t-balet-haet 
jehate Mbdeyal 


No other piston ring material combines 
so many advantages as 


| Cyclan 


PISTON RINGS : PISTONS 
CYLINDER SLEEVES 
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LeRoi has recently introduced a 4000-cu 
in gas engine as an addition to its other 
oil field engines. 


(n 89-passenger diesel rail car was re- 
cently purchased by the Southern Pacific 
road for use between Oakland and Sacra- 
mento, Calif. The car is scheduled to go 
into operation on April 25th. 


\ super-husky ice breaker, capable of 
breaking up 20-ft thick polar ice, is re 
portedly being built by the Navy. Ten 
diesel generators will power the two 10- 
500-hp propulsion motors. Whose diesels? 


Chicago will play host to the National 
Association of Power Engineers from 
March 22 to 26. 


\{n extensive radio network is currently 
being put into operation by the Great 


Northern Railway 


The Canadian Pacific Railway recently 
placed an order with The Budd Company 


for another self-propelled diesel rail car. 


Reports from Pakistan tell us that the 
railroads there are fast becoming diesel 
powered. Ten more of an order for 40 
diesel-electric locomotives were recently 


received and are now undergoing trial runs 


On January 1954, Class I railroads had 
571 locomotive units on order and owned 


28.674 locomotive units 


Cincinnati will be host to the American 
Society of Lubrication Engineers from 
April 5th to 7th. The place—the Nether 
land-Plaza_ hotel 


The addition of a 3500-hp F-M unit puts 
the total capacity of the Denton, Texa 
municipal plant at slightly over 25,000 


horse powe T 


hlichts 








In the fiscal year beginning July 1, 1954, 
$575 million has been authorized in the 
form of federal aid to the states for high 
way improvement. 


GM recently announced its intention to 


open its Pike’s Peak engineering test 


headquarters on April Ist. The rugged 
road to the peak will be used to test cars 
and trucks. The road rises 6686 feet in its 
18-mile length. 


The Blackfoot Coal and Land Corp. of 
Oakland City, Indiana recently put three 
GE 35-ton diesel-electric locomotives in 
operation at their Log Creel field strip 
mine. 


According to the API, the odds are 1 in 
991 against the chance discovery of a 
major oil field while drilling an explora- 
tory oil well. The odds that an oil com- 
pany will break even on exploratory wells 
are 1 in 44. 


During 1953, Class I railroad 
2110 new locomotives in service of whicl 
2091 were diesel-electric units. The balar 


were steam and gas turbine-electri¢ 


Diesels recently replaced steam locomo 
tives at Madison, Ind. hill, on the PRR 
Previously, specially equipped indare 
locomotives were used on the 6 per cent 
grade and before that. a cog and rack-rail 


arrangement 


In December of 1953, Class I railroads 
retired 286 locomotive units and installed 
120 locomotive units. This is indicative of 
the replacement of steam locomotives with 


higher capacity diesels 


Upon completion of an order for 205 
diesel-electric locomotives placed by the 
Union Pacific with EMD, the Union Pa 
cific’s main line from Omaha, Neb. to the 
Pacific Coast will be dieselized completely 


for through traffic 
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Punching Holes in the 


Diesels power three additional Voice 'of 
America transmitters and aid in fight- 


ing the “cold war”. Interesting design 





features characterize these vital instal- 


lations 


By W. T. Walker 





Power Plant Engineer, U. S$. Information Agency 


A view of the five main engines at the Philippine 
installation is shown above. At right is the 
cooling tower for the Munich installation. The 
Pacific installations do not employ cooling towers 





OICE of 


munist-ruled countries daily. The addition of three 


\merica broadcasts are beamed into com 
diesel-powered transmitter stations, recently disclosed by 
the United States Information Agency, bolsters this vital 
link in our defense program and aids in fighting the 
“cold war”. Two of the new stations are located in the 
Pacific and the third in Europe. 

In the Pacific, one station is located on Okinawa and 
the other north of Manila. The European station is lo- 
cated in Munich. Pacific stations transmit daily, particu- 
larly to China, North Korea, and eastern Siberia, in 
three Chinese dialects. Russian. and Korean. in addition 
to English. 

In broadcasting the Voice of America. it is important 
that a dependable source of power is available to the 
transmitter, insuring continuity of operation. To achieve 
uninterrupted operation, it was deemed advisable to 
make each station completely self-contained and _ self- 
sufficient. Therefore. each station is equipped to generate 
its own power. 

For obvious reasons, it was found desirable to stand- 
ardize plant design with the exception of minor modifi- 
cations which were necessary to make the particular in- 
stallation more suitable to its locale. Although similar to 
many power generating stations in this country, these 
stations employ several interesting design features 
worthy of detailed description. 

Early in the planning stages when these installations 
were still on the drawing boards, government engineers 
carefully considered the fact that each station would be 


in a different location on the globe. From a fuel stand- 


Iron Curtain 


point, this posed a problem which was solved by specify- 
ing that engines must be capable of burning any grade 
of fuel oil from the distillates to residual fuel. This con- 
sideration was also important from an economic view- 
point. 

Further, since it had already been decided to use high- 
temperature cooling to increase efficiency and decrease 
maintenance, waste steam was available for heating heavy 
fuel. As will be seen in the following. both the heavy 
fuel and cooling systems are closely allied. 

Although only the Okinawa installation is presently 
operating on heavy fuel, due to its economic unavailabil- 
ity at the other two locations, the European and Philip- 
pine stations are also equipped for heavy fuel operation. 
It is expected that heavy fuel will be used at the other 


two stations in the near future. 


Diesel Power 


To get a clear picture of how these various systems are 
integrated, let's look at the general layout of the stations 
which, because of similarity in design. will be discussed 


as one. 


Plant Design 


Station power is supplied in each case by five Model 
SDR8 Worthington turbocharged engines of 4-cycle de- 
sign, each having eight cylinders arranged vertically and 
in-line. Bore and stroke are 1314 in by 17!2 in respec 
tively. In each case, the engine is direct-connected to a 
1250-kva generator which supplies 4160-v, 3-phase cur 
rent. Exciters are belt-driven from the outboard end on 
the generator tail shaft. 

Future load growth has been provided for by leaving 
adequate space in the engine room for the installation of 
an additional 1250-kva engine-generator unit. 

Located at one side of each engine are the lube oil and 
turbocharger water coolers which, as will be shown later. 
are cooled by a water circuit separate from that for jacket 
Flash tanks for the 


system are 


water. cooling 


high-temperature 


located on a balcony adjacent to the free 


end of the engine. 
In addition to the main engines, each station is equip 


ped with a 250-kva. Model CP69 


naturally-aspirated diesel generating set. These 6-cyl units 


Chicago-Pneumati« 


are also of the vertical, in-line configuration and have a 
stroke of 9 in by 10! 


for the 


bore and in respectively. The 


primary purpose installation of these smaller 
units is to carry the station load when the main engines 
are not in operation due to the fact that broadcasting is 
not in progress. This follows along with the policy of 
making each station self-sufficient. 

High temperature cooling is also employed on these 
engines. along with a waste heat boiler-silencer to in 
crease waste heat recovery and aid in meeting heat re- 
quirements for heavy fuel. etc. Since all Vapor Phase 
units manifolded together the auxiliary generating units 
provide for the quick and easy starting of the main en 
gines. In actual operation, steam from the high-tempera 
ture cooling units on the auxiliary engines maintains 
water temperature in the other Vapor Phase units and 
by circulating this water through the main engines for 
3 to 5 min every hour. the main engines are kept warm 


and ready to start. with the obvious advantages resulting 


Fuel System 


Since residual fuel is being. or will be. burned. it has 


been necessary to make provision for parallel piping 


systems. one for diesel fuel oil and one for the resi lual 
fuel. Perhaps the best way to describe the fuel system, 
however. would be to trace both the light and heavy fuel 
engine 


lines from the storage tanks to the 


Light Fuel—I\n this system. fuel is teken from 


iwo 
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LEGEND 


Steam 
Condensate 
Circulating water 
Feed water 
Blow down 
Compressed air 
Distilled water 
Pump 

Valve 

Check v a/ve 








Raw water supply—>a—> 





ED—Evaporative Distiller 
TDW—Distilled Wuter Tank 
GG—Glass Gauge 
TCV—Temperature Control Valve 
FH—Fuel Heater 

PRV—Pressure Relief Valve 
AV—Automatic Valve 
RV—Relief Valve 

LLG—Low Level Gauge 


FWT—Feed-Water 


SV—Safety Valve 


30,000-gal underground stora LOO- 
mesh strainer by a positive-displacement pump capable 


of delivering 400-SSI 


ge tanks through a 


viscosity liquid at 600 gph. The 
fuel then passes through a 4-way, 2-position plug valve 
and a 600-gph cellulose filter. The 4-way valve is ar- 
ranged to permit the filter to be by-passed for cleaning. 

The line from the filter discharges into a 500-gal 
cylindrical day tank, equipped with high- and low-level 
cut-off, fuel-level 
gauge, and drain valve. A float-controlled solenoid valve 


alarms, high-level low-level cut-in, 
in the day tank supply line regulates the flow. 

From the day tank, light fuel passes through a 3-way, 
2-position plug valve to the suction side of the engine- 
mounted supply pump. The 3-way valve between the day 
tank and the pump is arranged to supply either heavy or 
light fuel to the engine and is ganged to a similar valve 
in the by-pass line. Light fuel discharged from the sup- 
ply pump passes through duplex strainers mounted on 
the engine, and then to the engine fuel header. A by-pass 
is installed at the far end of the fuel header with an 
orifice to restrict flow to | gpm. 

By-passed fuel is returned to either day tank through 


the 3-way plug valve, ganged to the similar 3-way light- 


LLCV—tLow Level Control Valve 
SC—Steam Condenser 
WMV—Water Make-up Valve 
Tank 
BDT—Blow-Down Tank 
WHB—Waste Heat Boiler 
S—Vapor Phase Unit 


FWV—Feed-Water Valve 


+ 


PG—Pressure Gauge 
TWC—Turbocharger Water Cooler 
LOC—Lube Oil Cooler 
D1l—Auxiliary engine-generator 
D2A—Main Engine 

CP—Pressure Control 

FV—Fuel Valve 

T—Thermometer 
TC—Turbocharger 


The Munich transmitter required its own power plant because the 
amount and constant availability of local power was not dependable. 


or heavy-fuel supply valve. In this way, there is no 
chance of light fuel being by-passed to the heavy-fuel 
day tank or conversely, heavy fuel being by-passed to 
the light-fuel day tank. 

Heavy Fuel 


by a positive-displacement pump capable of delivering 


is taken from residual-fuel storage tanks 
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10,000-SSL 


strainer has been 


30-mesh 


suction 


viscosity liquid at 520 gph. A 
installed in the pump line, 
along with a line from a 500-gal cylindrical settling tank 
which receives any sludge or water when heavy fuel tanks 
are cleaned, 

A 3-way, 3-position plug valve in the transfer pump 
discharge line directs the flow of heavy fuel through 
either or both tanks of the parallel heaters and centri- 
fuges. In each parallel line are a flow control valve and 
meter, equipped to sound an alarm when flow exceeds 
260 gph; a steam fuel heater. equipped with adjustable 
thermostats and capable of heating 260 gph of No. 6 
fuel from ambient temperature to 240°F; and, a centri- 
fuge capable of handling 260 gph of No. 6 fuel heated 
sufficiently to have a viscosity of 150 SSU. 


Fuel from the parallel lines next passes through 
another 3-way, 3-position plug valve, ganged to the 
previous one, to a common suction line. From this point. 
heavy fuel is picked up by a positive-displacement pump 
with a capacity of 600 gph at 400 SSU, and discharged 
through a 4-way valve and a 600-gph steam-heated, cell- 
ulose filter. The 4-way valve here serves the same pur- 


pose as the one at the filter in the light-fuel supply line. 


Filtered fuel is then stored in two 5000-gal cylindrical 
tanks, each equipped with sludge pit and drain, com- 
bination high-level alarm and shut-off, low-level alarm, 
and manhole. Provision has also been made for the use 
of steam suction heaters. Valving for these tanks is such 
that it permits one tank to be filled while the other is 
being used to supply the day tanks. This is done by 
ganged 3-way, 2-position plug valves installed at the 


points where the parallel tank lines come together. 


Fuel storage facilities at Munich total 33,000 gal. Each group of 
four tanks are set in a diked area to retain spillage or leakage. 


\ 520-gph, positive-displacement pump, capable of 
pumping 10,000-SSU viscosity liquid, transfers the heavy 
fuel to the day tanks through a fuel meter. This tank is 
equipped with controls similar to those used in the light- 
fuel day tank, and in addition provision has also been 


made for the use of steam suction heaters. From the day 
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Diesel fuel 
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1, 2, & 15—Strainers 
3—4-way valve 
4—-Sludge tank 
5—Centrifuge 
6—Storage tanks 

7 & 7Va-—Fuel meters 
8 & 22—Filters 

9 & 10—Fuel Heaters 
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To other Engine 
using this Day 


Tank 








11] & 21—3-way volves 

12 & 16—Day Tanks 
13—Float-controlled vaive 
14—Transfer pumps 

17—Fuel level gauge 

18 & 19—Pos. displacement pump 
20—Flow control valves & meters 
23—Flow restricting orifice 





tank, fuel flows through the same ganged 3-way valve, 
which supplies either light or heavy fuel to the engine, 
ae described in the light-fuel system. The engine supply 
pump discharges the fuel through a 2.6-gpm steam 
heater, which boosts or maintains heavy fuel tempera- 
to 240°F, 


necessary to maintain fuel at a viscosity between 40 and 


ture up depending on what temperature is 
80 SSU. The fuel is then passed through the duplex 
filters to the engine header with some fuel being by- 


yassed as previously described. 
} I 


Cooling System 

Perhaps the easiest way to describe the cooling system 
would be to break it down into separate circuits. The 
main reason for this is that a high-temperature cooling 
system with “Vapor Phase” equipment is used for the 
engines, while the lube oil and turbocharger are cooled 
by heat exchangers. Since steam is a product of high- 
temperature cooling, the fuel and plant heating systems 
are closely tied in to engine cooling systems. 

Raw water in an open circuit is employed for cooling 


the lube oil and turbocharger. In the case of the Pacific 


From left to right are four photographs of the Munich power plant. 
The exterior of the power plant is typical of all three installations. 
Next, is the central heating system showing heat exchangers which 
make use of engine waste heat for heating all site buildings. Peculiar 
to the Munich station is the acid and phosphate injection system 
third photo) which removes harmful chemicals from the well water. 
At far right, Telephonic c ication has been provided between 
the power plant switchboard and transmitter so that power require- 
ments can be met rapidly. 





installations, the raw water is sea water. The water enters 
the plant in a 6-in header and is circulated at the rate 
of 500 gpm. From this header, the cooling water is 
circulated through the lubricating-oil heat exchanger and 
the turbocharger heat exchanger in that order. Water 
passing through these shell-and-tube-type heat exchangers 
flows at approximately 100 gpm. Upon entering the lube 
oil cooler, water temperature is LOO°F. With a tempera- 
of 10.6 F the 


enters the turbocharger heat exchanger at 110.6°F. The 


ture rise across lube-oil cooler, water 
temperature rise across the latter heat exchanger is 18°F. 
resulting in a discharge temperature of 128.6°F from the 
turbocharger water cooler. Cooling water is then dis- 
charged into a 6-in common header which passes through 
a steam condenser before going to waste. 

\ 1'4-in line is also connected to the raw water intake 


line. This take-off line supplies the evaporative distiller 


32 


with raw water. Distilled water from the “evap” is in turn 


used in the transmitter building for tube cooling, ete. 

Engine Jacket Water System — A_ well-water 
ply has been made available at all three installations. 
\lthough mainly for domestic use at the Pacific installa- 


Ssup- 


tions, it is also used for engine jacket water make-up. 
\t the European station, well water is used for cooling 
tower make-up as well as those uses above. A float-con- 
trolled valve in the well-water line to the feed-water tank 
admits make-up water when condensate drops to a pre- 
determined level. 

From the feed-water tank, water is pumped by either 
of a pair of parallel centrifugal pumps into a common 
header which supplies the Vapor Phase units, located 
adjacent to each engine. With this arrangement. one 
pump acts as a spare. A float-controlled feed water valve 
maintains the proper water level in the Vapor Phase unit. 
Under normal operating temperatures and pressures. 
cooling water enters the engine water jackets at about 
250° F and leaves, returning to the Vapor Phase unit at 
approximately 259 F, a temperature rise of 9°F. 


(Also tied in to the jacket water circuit is the other 


circuit for the turbocharger. A branch line from the 
engine cooling-water supply line, on the pressure side of 
the circulating pump, permits 25 gpm of 250°F water 
to flow to the turbocharger heat exchanger for cooling. 
The temperature of the jacket cooling water is too high 
for turbocharger cooling, hence the use of the heat 
exchanger. 

From the heat exchanger, turbocharger cooling water 
passes through a 3-way thermostatic valve to the turbo- 
charger. A by-pass around the heat exchanger has also 
been installed to aid in bringing the turbocharger up to 
operating temperature, with higher temperature water 
at the start of operation. The thermostatic valve. which is 
set for 180°F, controls the inlet water temperature to 
the turbocharger. From the turbocharger, cooling water 
returns to the suction side of the circulating pump. 


Steam generated in the Vapor Phase units is dis- 
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charged into a common header at approximately 5000 
lb per hr under full load at 15 psig. The steam is used 
to heat the heavy fuel, evaporators, and plant buildings, 
as well as heating hot water for the plant. 

Condensate from the various heaters is returned to 
the feed-water tank. Excess steam from the Vapor Phase 
units is piped to the steam condenser through an air- 
actuated pressure control valve. At this point, raw water 
at 128.6°F, 


charger water coolers condenses the steam and is dis- 


discharged from the lube oil and _ turbo- 


charged to waste at a temperature of 147.6°F, thus hav- 
ing a temperature rise across the steam condensation 
tank of 19°F. the 


also goes to the feed-water tank. 


Condensate from steam condenser 
Also connected to each Vapor Phase unit is a blow- 
down line. which in turn connects to a blow-down tank. 
This line is provided to clean any precipitate out of the 
Vapor Phase units. 
The cooling water system for the auxiliary-engine 
generator unit is similar to that of the main engines, 


with the exception that no turbocharger circuit is neces- 


sary, and the jacket water discharged from the engine is 
passed through an exhaust waste heat boiler before reach- 
ing the Vapor Phase unit. This arrangement is designed 
to provide adequate steam while the main engines are not 
in operation. As mentioned earlier, main engines are kept 
ready to go on-the-line by circulating heated water from 
the Vapor Phase units through the jackets at predeter- 
mined intervals while the units are shut down. This ar- 
rangement should also lower the maintenance costs since 


both the engine and lube oil are warm upon starting. 


Lube Oil System 
During the design stages, the lubricating oil system 
also received careful consideration. The main reason for 


this was that where heavy fuel is burned, problems often 
arise in the maintenance of lube oil. Therefore, in addi- 


tion to the engine-mounted strainers and cellulose. re- 
placeable-cartridge filters, provision has been made for 
centrifugal purification. 


Diesel Power 


A drain line at the lowest point in each engine oil 
sump connects to a common header, leading to the centri- 
fuge. A before-and-after lube oil pump is also provided 
in addition to the engine-driven lube pump. Operating 
pressures in the lube oil manifold are in the order of 60 
psi under normal operating conditions. Oil temperature 
to the engine is approximately 168°F, 
at the outlet is about 184°F. 


while temperature 


Summary 

Those systems not mentioned have been purposely 
omitted since they are more or less of conventional de- 
sign, such as may be found in many diesel generating 
stations. The closely integrated high-temperature cooling 
and heavy fuel systems in these Voice of America stations 
have proven satisfactory from both an economic and 
functional viewpoint. In view of this. future Voice of 
America stations will probably embody similar design 
characteristics. 
vital of our de- 


Since these transmitters are a part 


fense set-up. it was important that they be self-contained 


and self-sufficient. In addition to dependability, economy 
also enters the picture. These concepts have been carried 
through from the design stages to the completed station. 
The efficient utilization of waste heat and the use of a 
less expensive fuel add to the economy of operation and 


helps punch holes in the iron curtain. 


Equipment List 


Main engines Worthington Corp. 
Generators EM 
Elliott Co. 

Air Maze Corp. 

Woodward Governor Co. 
Engineering Controls 

Air Maze Corp. 

Maxim Silencer Co. 

Hilliard Corp. 

U.S. Hoffman Machinery Corp. 
Gargoyle 

U.S. Hoffman Machinery Corp. 
DeLaval 


Turbocharger 

Int. Silencer 

Governor 

Vapor Phase Equipment 

Air filters 

Exhaust silencers 

Fuel filters (Bunker C) 
(Diesel) 

Lube oil 

Lube filter 

Centrifuges 





























UDD introduced their RDC, an all stainless steel. self- 

propelled railway car for passenger service, in 
September 1949, The original demonstrator, immediately 
after leaving the factory, was given 6000 miles of initial 
road testing and tests in Budd’s climate laboratory to 
check engine cooling and car heating, and air condition- 
ing as well. 

Next. it embarked on a transcontinental tour lasting 
three months and covering 10.300 miles, including winter 
operation to Moffat Tunnel on the Denver & Rio Grande 
Western Railroad. Making every appointment on sched- 
ule, it was inspected by officials of 55 railroads in 30 
states. Finally. it was placed in revenue service on num- 
erous railroads to prove its ability to handle specific 
schedules economically. 

Within one year following the demonstration tour, 45 
units were purchased by six domestic railroads, and rail- 


roads in Australia and Cuba. 


\ total of 133 units have 
heen sold at last account. Budd’s policy of standardiza- 
tion on four body types, built in lots of 20 or 40 cars, 


has resulted in attractive prices and quick delivery. 


Filling a Need 

The railroads’ need has been evident for many years. 
Some means was required for reducing operational costs 
where trains were small and mail and express traffic was 


insufficient to support locomotive-hauled trains. The need 


has become more pressing with the increasing competi- 


At right, two of the three rail cars in op- 
eration on the Commonwealth Railways 
cre shown at the Port Augusta station. 


tion of highway vehicles. Yet, while some curtailment of 
service has been effected, it is often difficult, sometimes 
impossible, and very often undesirable, from the public 
relations standpoint. 

Some railroads are using the newer “general purpose” 
diesel locomotives for some of these secondary services 
by pooling them with yard switching, industrial shifting, 
road switching, or road freight haul. Some success is 
achieved where non-passenger service can be performed 
between the hours of normally heavy passenger traffic. 
However, more complete solution to the problems of sec- 
ondary passenger service in local, branch line, suburban, 
and in some cases, getting more frequent service be- 
tween certain main line points, needed something else. 

\pparently, the features and performance of the RDC’s 
offer new possibilities for solving these problems. It is 
significant that one-third of the 133 cars sold were re- 


orders based on revenue service evaluation. 


General Characteristics and Operation 

The RDC is a full-sized, lightweight passenger car 
meeting all AAR requirements. It can be cut into a con- 
ventional train if desired. Operating singly or in multiple, 
it is controlled by one operator. The four standard types 
RDC-1, 


17-ft baggage-express compartment; RDC-3, seats 49, has 


are: all-passenger, 89 seats: RDC-2, seats 70, 


15-ft Railway Postal Office and baggage-express section; 


RDC-4. all mail-baggage-express. Passenger models are 
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GO PLACES 


85-ft long, are air-conditioned. have toilet facilities and 
a water cooler. The RDC-4 is 73-ft, 10-in long. 
Fully 


142,100 lb. At the recommended cruising speed of 70 


loaded cars vary in weight from 126.000 to 
mph, only 70 per cent of the available tractive power is 
required. Fully loaded, car’s maximum speed on straight 
level. track is 83 mph: on a one per cent grade, 62 mph: 


grade, 


two per cent grade, 42 mph: and a three per cent 
28 mph. 

Rapid initial acceleration of 1.4 mph per sec results 
in acceleration to 44 mph in 60 sec, and to 57 mph in 
one mile. From a standing start, it will cover five miles in 
five minutes. Rapid deceleration complements the accel- 
eration to provide high scheduled performance. Budd’s 
disc brakes allow routine retardations of 2.8 mph per 
sec and 3.5 mph per sec in emergency application. This 
means service braking from 85 mph to stop in 2330 ft, 


and in 1900 ft in emergency application. 


Propulsion Equipment 

Each RDC is 
hydraulic under-car units. The engines are the Detroit 
Division, GM, “6-110” 
1950. Pg. 33) fitted 


propelled by two identical diesel- 


Diesel Engine ( DIESEL 


Allison 


units 


Power, August. with the 


Diesel Power 


Diesel power with torque converter drive and a 
high horsepower-weight ratio provide fast ac- 
celeration and high cruising speed. This, with 
smooth deceleration using disc brakes, makes 


f>r operational flexibility and passenger comfort. 


torque converter and reverser. Each power plant is re- 
siliently suspended under the floor structure and is en- 
closed in a quickly removable sound-deadening and pro 
tective housing. 

Each reverser output shaft is coupled to a Spicer spiral- 
bevel axle gear unit mounted on the inboard axle of the 
adjacent 4-wheel truck. Connection is through a Spicer 
drive shaft. Each power plant delivers 180 continuous hp 
for traction and is rated 275 hp maximum for accelera 
tion. This is 8.68 hp per ton of car weight for the RDC-1. 
Separate engine cooling. air intake, exhaust. and solenoid 
controls are provided for each engine. 

The entire assembly can be changed out rapidly by the 
use of a Budd-designed dolly provided with a roller car- 
jacks. 


Pg. 36) A test stand, also designed by 


indexing (DieseEL Power, 


August, 1950, 


riage and lifting 
Budd, allows complete load testing of the assembly be 
fore installation in the car. The torque converter is used 


as a dynamometer. 


Utiiization—Domestic 
The accompanying table shows the various railroads 
that are using these rail cars. How some are using them 


and the results obtained are outlined. 








Car-Miles Other 


Repairs Crew | Out-of- 


| Pocket 


Road A—Car Pool | 1,024,646 | $o.1701 | $0.3217 | $0.1358 | 


65,000 mi. per Car per year 


Road B,—Car Pool 869,075 0.1941 0.2700 | 0.1562 
95,000 mi. per Car per year 


Road B:—Run 1 0.1981 
74,000 mi. per car per year 
Run 2 0.2382 
73,000 mi. per car per year 
Run 3 | 0.1158 
115,000 mi. per car per year 
Run 4 | 0.4590 
28,000 mi. per car per year 


Road B;—Run 1 2 0.3267 
76,000 mi. per Car per year | 
Run 2 
36,000 mi. per car per year 








Road C—2-Car Train 


73,000 mi. per Car per year 


| | Out-of-Pocket Expenses 


Total 
Out-of- 
Pocket 





$0.6276 





0.6203 





0.§928 
0.8112 
0.4968 


1.7610 


0.85 36 


1.0152 





Average Cost 
Account per Car-Mile 
All Runs 


317—Repairs 90.2112 
393, 401—Crew expense 3078 
394—Diesel fuel al 2508 
398, 399, 400, 402—Train 

supplies and expenses 0700 
Payroll taxes oaks 
Vacation pay 0126 





Torat Out-of-Pocket $0.6786 


Interest on investment $0.0489 
331 — Depreciation 0646 
333—Insurance .0039 


Torat Fixed Expense $0.1174 
Torat Cost per Mile $0.7960 


Averace MILEAGE 


| 
| 
| 
J 


73,000 per year 








0.5681 





Road D | 0.3251 0.1035 


38,000 mi. per car per year 





Road E 


120,000 mi. per Car per year 


0.6021 


0.8475 





Koad F—Car Pool 
$3,000 mi. per car per year 


0.4873 





Road G—Car Pool 
105,000 mi. per car per year 


0.4735 








Road H—3-Car Train 
72,000 mi. per car per year 








Road I—Car Pool 
69,000 mi. per car per year 





Averages 

















| 
| 














Vew Haven Railroad’s experience with RDC’s, begun 
early in 1952, evidently has been satisfactory. Shortly 
after the first eight units were received, six more were 
ordered, followed later by an order for 26 additional. The 
10 units now in service constitute the largest fleet on any 
railroad. 

Passenger business of this road, serving populous 
southern New England, is important as passenger traffic 
provides 31 per cent or more of total gross operating 
revenue. Mainline Boston-New York passenger opera- 
tion has always been highly profitable, but good con- 
necting branchline services are necessary to maintain 
high revenues on main line. Over the years, nearly all 
of the unprofitable small branchline operation has been 
eliminated. 

Use of RDC equipment appeared not only to be hold- 
ing existing traffic and stopping operating losses, but 
attracting new and additional passenger traffic. It was 
estimated (since proven) that out-of-pocket costs are re- 
duced about one-half when an RDC unit or train replaces 
a conventional train for this service. 


Vew York Central’s experience with a total of 20 
RDC units, acquired on seven separate orders, covers a 


longer period than any other road. A number of 


From a report by Cloverdale 
and Colpitts, consulting engi- 
neers, for the Budd Company. 





RDC's in Service 


Railroad No. Units °% Availability 


Baltimore 10 96.4 
& Ohio 


Boston & Maine 98.0 
Canadian Pacific 


Chicago and 
North Western 


Commonwealth 
Rys. Australia 


Consolidated 
Rys. of Cuba 


Duluth, Mesabi 
& Iron Range 


Lehigh Valley 2 
New Haven 40 
New York Central 20 


Penn.-Reading 12 
Seashore Lines 


Rock Island 2* 
Santa Fe 
Susquehanna 


Saudi Gov. R. R. 
Arabia 


Western Pacific 


Total 133 


*More recently ordered 
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scheduled runs, mostly in populous territory, start from 
Boston, Albany, Syracuse, Buffalo, Detroit, and a few 
smaller points. 

On May 1, 1950, the first production RDC-1 units 
were placed in service between Boston and Springfield 
(98 miles). This operation over the next 23 months 
produced $714,350 revenue at a cost of $571,092, an 
average cost of $0.709 per car mile. Comparison of 
figures for the first quarters of 1951 and 1952 showed 
an increase of 18 per cent in train miles and an increase 
of 86 per cent in revenues. Four more RDC’s were added 
to runs in this territory in April 1952 to meet growing 
popularity demand. 

One RDC-3 replaced two steam locomotives (one 
standby) and five conventional passenger coaches be- 
tween Detroit and Bay City, Michigan (119 miles), via 
Saginaw. It continued on over a branch line 20 miles to 
Midland, thereby providing passenger service to that 
city after a lapse of 25 years. This car is reported to also 
contribute substantially to long-haul business at Detroit. 


Pennsylvania-Reading Seashore Lines presents one 
of the most flexible patterns of RDC operation to date 
with its frequently referred to “triple-play” run between 


Camden. N. J., and South Jersey coast resorts of Ocean 


NEW HAVEN RAILROAD ROC ROUTES 


About 40 RDC’s are presently in use on the New Haven Railroad. The 
units shown at lower right are in operation on the Lehigh Valley road. 


City (68 miles), Wildwood (77 miles), and Cape May 
(81 miles). 

Six RDC-1 units were purchased in October 1950, and 
six in January 1951. The 12 cars form a pool for opera- 
tion of trains varying from single to 6-car multiple-unit 
trains on regular runs. Multiple-unit RDC trains, of either 
three or six cars according to seasonal requirements, 
leave Camden in late afternoon, operated by one crew 
to Tuckahoe (54 miles) where the Ocean City portion of 
the train (one-third usually) is detached, and goes to 
destination with a short-run crew. 

At Wildwood Junction (19 miles further), the train is 
again divided. One portion proceeds to Wildwood with 
original crew out of Camden and the other runs to Cape 


May with another short-run crew. On trip in the reverse 


direction (early the next morning), the sections from 
the three Seashore points are assembled at junctions and 
proceed in charge of one crew from Wildwood to Cam- 
den. RDC’s are also used for local runs and special trains 
of as many as 12 cars running in multiple (with one 
crew) to Atlantic City. 


Santa Fe placed a 2-car RDC-1 train in service in May 
1952 on two round-trip schedules daily between San 
Diego and Los Angeles (129 miles). One run each way 
is a non-stop express “commuter service” with reserved 
seats on a 2-hr, 15-min schedule, one hour faster than 
previous schedules. This run leaves San Diego at 7:15 
am and Los Angeles at 4:30 pm. The other run is on a 
2-hr, 45-min schedule each way with three regular and 


six flag stops. Seats are not reserved. 


Western Pacific started in 1950 with two of the initial 
production RDC-2 units, operating singly on the 924- 
Lake 


City, Utah. They replaced 3-car conventional local trains. 


mile route between Oakland. California and Salt 


Departures from each terminal occur three times per 
week. Each car travels 2772 miles per week. Supplement- 
ing the express service of the “California Zephyr”, the 
RDC “Zephyrettes” make 26 intermediate local stops on 


an eastward trip of 22 hr, 48 min, and on the westward 


trip of 24 hr, 5 min. 

RDC operation in winter months encounters tempera- 
below zero on the eastern di- 
LOOO ft to 


5900 ft above sea level, and as high as 60° to 70 


tures as low as 30° to 40 


vision where elevation ranges from about 
above zero on the western division where the line drops 
almost to sea level. During summer. temperatures enroute 
range from lows of 35 to 50 to highs of OQ to 105 
Utilization—Foreign 


Here are some interesting examples of RDC’s in foreign 





service. The pattern is somewhat similar and although 
runs are longer, it must be remembered that the trafhic 


volume is probably much lower. 


Commonwealth of Australia purchased three RDC-1's 
in January 1951, as part of the complete dieselization of 
the Trans-Australian Railway. These units, later known 
were landed from the motor- 


Augusta, South 


as “The Bustling Budds”. 
ship “Belbetty” at Port 
March, 1951. 

One RDC. on the first test. made a record crossing 
Port Augusta to Kalgoorlie, Western 


Australia, in 


from Australia. 
The distance of 1015.5 miles, nearly all across practically 
16 hr. 


time, averaging 62.5 mph. Perhaps the best known fea- 


waterless desert. was made in 10 min running 
ture of this line is 328 miles track distance without a 
curve—claimed to be the longest straight track in the 
world. Here. between Ooldea and Nurina (317 miles). 
the RDC averaged 72.6 mph, with a top speed of 92 mph. 

Now. regular RDC service is maintained between Port 
Augusta and Port Pirie (65.3 miles), covered in 65 
minutes as compared with previous schedules of 154 
and 2 hours. Other regular runs are between Port Au- 
gusta and Pimba (Woomera Rocket Range), over 113 
miles in 130 minutes. Some runs to Pimba have been 
extended to Tarcoola, 314 miles from Port Pirie Junction. 

On occasion, an RDC unit with buffet installed for the 
trip. handles special parties, such as athletic clubs or 
school children on educational tours, on through trip 
Port Pirie Junction to Kalgoorlie (1108 miles) across 
the desert. Special fares attract capacity loads. Earnings 
on such trips about double “out-of-pocket” expense per 
car mile. These trips are made in about 18 hours each 


way. 


Saudi Government Railroad (Arabia) acquired three 
RDC-2 units and scheduled service started in January 
1952. A new standard gauge railroad, built since World 
War II, runs from the Gulf at 
Riyadh, the capital. 


Persian Dammam to 

This railroad was built by the Arabian American Oil 
Company at the request of King Ibn Saud who hoped 
eventually to link the Persian Gulf and the Red Sea by 
rail. It traverses a region characterized by constantly 
shifting sands, fierce heat, and bitter cold on the high 
plateau. To control shifting sands, specially fitted loco- 
motive-powered sand plows and oil spraying equipment 
are employed. 

One RDC-2 makes three round trips per week between 
Dammam and Riyadh, covering the 352 miles in 9 hours 
each way, including a number of intermediate stops. 
Another RDC-2 makes a daily round trip between Dam- 
mam and Hofuf (92 miles), the largest oasis in Saudi 
Arabia. The RDC-2 makes six round trips in “suburban 
service” between Dammam and Dhahran (10 miles). 
Initially, severe engine wear common to all other 


equipment in this desert region was encountered due to 
] £ 


sand drawn in with engine air. A Budd-designed special 


settling chamber and a dual primary and secondary oil 
bath air filter installation has resulted in normal over- 
haul periods. 

It is notable that with exception of the generator and 
air compressor ventilating openings and the filtering of 
engine air as noted, standard RDC equipment and engine 
cooling provisions have performed satisfactorily in this 
extreme desert operation in ambient temperatures up to 


135°F. 


Reactions 

The various reactions of those involved with a partic- 
ular type or piece of equipment are enlightening and 
frequently have a bearing on its eventual success and 
acceptance. Passengers are reportedly enthusiastic over 
the swift acceleration, smooth stops, as well as the speedy 
trips in these attractive and comfortable cars. Typical of 
the much favorable press comment is the editorial in the 
Mansfield (Mass.) News which reads in part, “. . . urban 
commuter traffic is certain to increase as more folks flock 
into southern Massachusetts communities. and the New 
Haven Railroad pushes its present bid for more short- 
haul passenger traffic with the new, plush Budd cars.” 

Railroad personnel have also expressed favorable com- 
ment. For example, James E. Fitzgerald, master mechanic 
of the New Haven, South Station, Boston, is quoted as 
expressing the view that these are the best short-haul 
trains around. His men like the ease and simplicity of 
maintenance, largely due to the accessibility of the 
mechanical equipment. Light repairs are possible even 
with quick terminal turn-arounds, sometimes as little as 
five minutes. 

An article in the Brotherhood of Locomotive Engi- 
neers Journal by G. W. Prance, New Haven engineer and 
New Eng. chairman, B. of L.E., stated. “Commuters are 
riding the rails again!” 


After referring to passenger 


gains, he said, “. this has resulted in new jobs for 

He referred to the fact that many 

Brotherhood members might be fearful that RDC’s would 
5 


cut out jobs, many such reports having provoked the 


many of us 


article that was written with the idea of correcting a 
line of false reasoning. 


Conclusion 

Budd has contended right along that there is no pre- 
dictable limit to the volume of passenger traffic attain- 
able by the railroads if travelers are provided with con- 
venience. comfort, and service. Their RDC’s are an out- 
growth of this conviction. The present pattern of applica- 
tion, economic results, and broad favorable reaction to 
all, tend to prove the strength of their position. 

These rail cars are another example of how diesel 
power, applied with imagination, can produce results 
both from the performance and economic viewpoint. 
Rail cars for short hauls and diesel locomotives for long 
flexible. 


economically operated tools to permit railroads to im- 


hauls are part and parcel of the same thing 
prove service while reducing operational costs. 
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Aico’s Power Packages 


ORTABLE power packages are coming in bigger 
sizes today. This is a natural outcome of ever-in- 
creasing electrical power requirements. It also broadens 
their field of application. With today’s loads. they can 
provide emergency service during fire, flood or other 
disaster; can be used for handling peak loads; and can 
be used by municipal plant or power company to step 
up end-of-the-line voltages. 

Portable diesel-electric power is particularly useful 
as it can be moved quickly and installed for all types of 
service. With the self-contained power plant enclosed in 
a weatherproof housing, the need for separate building 
facilities or protective structures is eliminated. They 
provide power where you want it, fast, and in sizes to 
handle substantial loads. 

Alco has produced such a line of “power packages’. 
using their time-proven 9-in by 10'4-in locomotive en- 
gine as a prime mover. These 4-cycle, turbocharged units 
provide a size range from 390- té 1300-kw capacity. De- 
sign flexibility permits substitution of gearing and pumps 
for the generating equipment for such application as 
pipeline service, flood control, and irrigation. Details of 
a typical generating unit are given. 

The engine, generator, switchgear, and the necessary 
auxiliary equipment are mounted on a skid. The struc- 
ture is sufficiently rigid to insure sustained engine-gene- 
rator alignment during operation. Crankshaft flange, 
flywheel and generator shaft are rigidly coupled by 
reamed and fitted through-bolts. 

The two skid members provide support for all auxiliary 
equipment. Fuel oil tanks are mounted between them, 


with an engine-driven booster pump taking the oil 


Diesel Power 


through strainers to the injection pumps. Two starting- 


air tanks are similarly mounted. A_ separately-driven 
compressor on the skid provides 150-psi air. 

An integrally-mounted radiator with a fan, vee-belt 
driven from a crankshaft extension. provides adequate 
100°F. 


Thermostatically-controlled radiator shutters maintain the 


cooling with ambient temperatures of up to 
required jacket water temperature. 

\ viscous-type air filter-silencer, mounted on the turbo- 
charger inlet, takes combustion air from the engine 
compartment. For exhaust gases, a muffler suitable for 
the required degree of silencing is provided. It can be 
mounted on the skids, but a separate support with flex- 
ible pipe connection is preferable to keep the heat away 
from the engine and operating personnel. 

Alternating or direct current generators in standard 
voltages are used. The vee-belt driven exciter is mounted 
above the generator for maximum use of vertical height. 
A totally-enclosed switchboard is mounted close to the 


generator. Instrumentation includes voltmeters, syncro- 
scope, frequency meter, watt-hour meter, reverse power 
relay, shunt trip coil, current transformer, elapsed time 
Automatic 


equipment can also be installed. Of course, some of the 


meter, and voltage regulator. paralleling 
above are not used for DC applications. 

The protective hood can be insulated to reduce operat- 
ing noise to desired limitations. Provisions for ventila- 
tion remove engine heat. 

It can be seen that the units are complete and designed 
to provide versatility. Move them into place, connect the 
power cables, fill the systems, and the unit is ready for 


operation. 





Recent developments in alkaline batteries 


with nickel and cadmium as active materials 


have markedly improved the physical and 


functional characteristics of these cells. This 


focuses increased attention on their possible 


use in a much broader field of application. 


NICKEL-CADMIUM BATTERIES IN THE SPOTLIGHT 


URRENTLY, nickel-cadmium alkaline storage bat- 
the industrial 
scene, are the subject of much attention. A great deal 


teries, relatively new to American 
of material has been published about them, some factual 
and some of the “sensational” type, with the result that 
there is more confusion than actual knowledge concern- 
ing them. The nickel-cadmium battery is a good battery 
and deserves objective description, both physically and 


functionally, as a basis for equally objective evaluation. 


First, Some History 

Two major types of storage batteries have gained ac- 
ceptance—the acid electrolyte and the alkaline electro- 
lyte types. Both were known over a century ago and went 
through a series of evolutionary stages. Different electro- 
lytes and active materials were used and certain char- 
acteristics with respect to size, weight, relative costs, and 
functional characteristics were peculiar to each develop- 
ment. 

The nickel-cadmium battery with a caustic potash 
electrolyte is credited as a Swedish development occur- 
ing just before the turn of the century. Edison intro- 
duced his nickel-iron alkaline battery in 1908 and this 
type is still highly successful in many applications. 

Most of the early alkaline batteries were relatively 


bulky 


This limited the maximum discharge rate at usable volt- 


and characterized by high internal res‘stance. 
ages and thus made them less suited for many engine 
cranking applications when compared with lead-acid bat- 
teries. The latter had several immediate advantages: they 
could produce high currents for starting; they were rela- 


tively small for their capacity; their construction was 
suited to American mass-production techniques; and the 
basic materials were relatively cheap, reflected in their 


original cost. 


Thus, the lead-acid batteries practically took over in 
this country as a source of cranking power. Now, im- 
proved nickel-cadmium batteries are making a bid for 
this and a number of specialized applications. While 
these batteries have not been used to any great extent 
here, they have a long history of use in Europe. Govern- 
mental interest was spurred during and following World 
War II after examination and test of such batteries ob- 
tained in captured German aircraft. 

Various military agencies have investigated the tech- 
nology of these batteries and have promoted develop- 
ment of American sources for them. It follows then that 
the military had first call on the batteries produced. Pro- 
duction facilities have now reached the point where in- 
creasing numbers will be available for commercial ap- 
plication. In addition, production of these batteries as a 


purely commercial enterprise began some years ago. 


Why Nickel-Cadmium Batteries? 

The major feature of these batteries is extremely long 
life. The physical strength of the materials used, the 
designs possible, and the nature of the electro-chemical 
phenomena, combine to produce a cell with tremendous 
resistance to both mechanical and electrical abuse. 

Nickel hydroxide is the positive active material and 
cadmium hydroxide is used for the negative plates. A 
solution of potassium hydroxide is commonly used as 
the electrolyte. The active materials are insoluble in the 
electrolyte, which can broadly be considered simply as a 
conductor. This contrasts with the lead-acid cell wherein 
the sulfuric acid electrolyte reacts with the lead to form 
lead sulfate. The electrolyte in this case drops in specific 
gravity as the cell approaches discharge, whereas in the 
alkaline cell the specific gravity remains constant. 

Thus, cell capacity is not dependent upon the amount 
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At left is typical cell structure showing plate assembly. 


Sintered plate for both polarities. Inset photomicrograph shows 
great porosity and extensive surface area of active material. 


of electrolyte: it is only necessary to completely immerse 
the plates. This permits close plate spacing and a con- 
tainer only large enough to house the pack. With the 
alkaline electrolyte, metal containers are practical. Cells 
do not gas on discharge, and only to a minor degree 
under certain rapid charging conditions. At low charge 
rates there is no gassing, and in any case the gases are 
not noxious. 

Cells may be sealed in such a manner that they can be 
operated in any position if the application so requires. 
Makeup water is rarely needed. Absence of spills and 
gassing removes most of the limitations as to location 
with respect to other equipment, ventilation, etc., that 
are imposed by lead-acid cells. 

Electrically. the battery has some excellent features. 
The active materials are inert with respect to the elec- 
trolyte during open-circuit conditions. Hence. self-dis- 
charge rates are practically negligible, making long-term 
storage practical with no functional impairment. There 
is no sulfation, permanent or otherwise, so there is no 
loss of active material. The chemical process is com- 
pletely reversible. 

The troublesome problem of damage through over- 
charging is eliminated. There are no harmful effects 
even from prolonged trickle-charging. In general. charg- 
ing practices as used for lead-acid cells are satisfactory 
and with some types of nickel-cadmium batteries, ex- 


tremely high charge rates can be used. 


Types 

Following World War II, the Technical Industrial 
Intelligence Division of the U. S. Dept. of Commerce 
issued a report on the findings in Germany with respect 


to nickel-cadmium battery technology. Details of the 
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manufacture of three types of cells were given. 


The first type employed a tubular pocket positive plate 


with a flat pocket cadmium plate. The nickel active ma- 
terial was contained in perforated steel tubes and was 
similar to the positive plates of the Edison nickel-iron 
cell. The flat pocket plates consist of a sandwich of 
perforated steel strips with compacted briquettes of ac- 
tive material between. 

The second type had both positive and negative plates 
of the flat pocket construction. In commenting at the 
time, they stated that the tubular plate while producing 
the longest life, also had the highest cost and the high- 
est internal resistance. The flat pocket plates were held 
to require more space. 

Sintered plates were the third type discussed and at 
the time these were in the experimental stage. They 
were characterized by compactness, low weight, and very 
low internal resistance. These early findings have been 
confirmed by more recent developments as will be shown. 
It is these qualities, added to those of an already good 
battery, that show promise of widening the application 


of the nickel-cadmium battery. 


Sintered Plate Developments 

Where size and weight are prime factors, added to the 
need for the other qualities peculiar to the nickel-cad- 
mium batteries, the sintered plate type show considerable 
promise. Up to this point, the discussion has been gen- 
eral. Now it will be directed toward recent developments 
by a manufacturer of these sintered plate-type batteries. 
the Sono- 


tone Corporation, best known for their hearing aid de- 


Starting with some European “know-how”, 


velopments, has devoted several years of research to 
sintered plate technology. Until recently, most of the 
work was with governmental agencies. Sonotone has 
two licensees: American Bosch Corporation and Cana- 
dian Aviation Electronics, Ltd. 

American Bosch Corporation, familiar to the diesel 
field, is of major interest here. With their background 
in high-quality electrical equipment, they felt them- 
selves to be in a good position both as to engineering 
skills and from the merchandising point of view to 
tackle the new battery. 

Manufacture of the sintered plates is a complex and 
exacting job. While considerable know-how was original- 
ly acquired, there still remained research in the electro- 
chemical field and troublesome constructional problems 
to be ironed out. Sintering, a form of powder metallurgy, 
had to be applied to the particular requirements. At the 
present time there are two sources of the basic sintered 
plates, the Amplex Division of the Chrysler Corporation 
and the Cleveland Graphite Bronze Corporation. 

The plate starts with a nickel mesh. The nickel powder 
is applied in the required thickness and sintered under 
controlled temperatures and other conditions. The re- 
sult is a thin, greyish plate of very porous structure. 


The plate is then cut to shape and coined on the edges. 
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Above—Discharge at 75°F for 80-amp/hr cell of medium rate design. 
Below—Discharge at 0°F for the same cell referred to above. 
Right—Discharge at —40°F once again for the same cell. 
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to prevent any tendency for break-away, and at the top 
for attachment of the connector strips by spot welding. 
These are the plates for both polarities. 

Next, the active materials are electro-deposited on the 
porous structure. Porosity is maintained and the result 
is extensive surface area. This is important as it provides 
a great deal of active area in a small space. A compact 
cell with low internal resistance and hence high current 
discharge is thus possible. 

Strips of flexible separator material are folded back 
and forth as the alternate plates are assembled. While 
having excellent insulating properties, the separator 
material is thin and thus permits close plate spacing and 
contributes among other things to the overall compact- 
ness of the cell. 

Reasons for resistance to mechanical abuse are ap- 
parent in the construction. The plate when formed are 
amply strong, being capable of withstanding rigid vibra- 
tion tests. They have successfully met vibration tests in 
each of the three principal planes in a range of from 15 
to 500 cycles per sec at 15G and shock tests as high as 
150G. The plate assembly is supported in the case and 
the flexible connector strips will not transmit vibration 
from the battery posts. 


Electrical strength is largely inherent in the nickel- 


cadmium cell. All types have demonstrated this by their 


long life. However, the sintered plate battery has suc- 


cessfully extended the performance characteristics for 
certain applications. Its very low internal resistance per- 
mits very high discharge rates at usable voltages. For 
example, a 50-amp hr, 6-v battery can be discharged at 
rates as high as 1500 amp at usable voltages. Typical 
performance is shown in the charts. 

These batteries are capable of effective operation 
without damage at extremes of temperature. They have 


functioned at temperatures as low as minus 65°F and as 
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high as 165°F. In tests, they have undergone over 3000 
cycles of complete charge and discharge without damage 
and with only 10 per cent loss of capacity. Idle for three 
years, no loss of capacity was encountered. 

Batteries for all common voltage requirements are 
possible by selection of the number of cells in series. 
Open circuit potential is 1.2 volts. Plate size determines 
the ampere-hour capacity of the battery. The relatively 
flat voltage curve at high discharge rates permits a very 
small battery with a low amp-hr rating to perform, say, 
a cranking function. Where amp-hr capacity is the cri- 
terion, the size and weight of the sintered plate battery, 
compared to the lead-acid type, are approximately 
equivalent or even somewhat less. 

In view of the excellent qualities of nickel-cadmium 
batteries in general, there is littlke doubt but what they 
will find acceptance in a great many applications. There 
is one further—and important—point for discussion and 


it concerns economics. 


Costs 

The nickel-cadmium battery is a premium product and 
as in all such cases, there must be economic justification 
for their use. The basic materials in these batteries cost 


more than those in the conventional load-acid type. 
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Above—Charge retention at various temperatures shows shelf-life. 


Below—Effect of temperature on charging is shown in the curves. 
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Also, there is the matter of production volume with its 
effect on costs. Therefore, these batteries are considerably 
more expensive from an original cost standpoint when 
compared to their lead-acid counterparts. However, as 
volume increases and technology improves still further, 
cost can be expected to come down somewhat. 

First cost, however, is not always a fair evaluation. 
In some special applications, the unique characteristics 
of these batteries make them invaluable and costs are 
secondary. Such is the case with the military. While this 
will be true to a more limited extent in commercial 
service, most applications will have to show economic 
justification. In cases where mechanical abuse unduly 
shortens battery life, where battery maintenance costs 
have been high, and where longterm operation is normal 
so that the extreme life of these batteries can be utilized, 
there is no question that they can be justified on a “cost 
per year basis. 

Actual cost figures or even ratios are hard to express. 
They can be very misleading. One trouble is that there 
is no common denominator. With the different electrical 
characteristics of the nickel-cadmium batteries, a restudy 
of the application might well result in a different idea 
as to what is required. There goes your basis for com- 
parison. 
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The point is that they cost more for the reasons given. 
In return, they offer extremely long life and a lot of 
unique advantages. In a great many applications, these 
qualities can be used to good advantage. with the result 
that the “cost per year” will make them economically as 


well as functionally attractive. 











What Do You Know! 


Here are some questions to test your general 
knowledge of the diesel field. Make your se- 
lections, then turn to Page 76 to check them. 


If you were to regrind a cam, taking off 0.020-in all 
around it, the resulting cam lift would be— 
b. Decreased 


a. Increased 
c. The same 


If you were to plot the cam lift of a valve on a polar 
diagram for say, each 20 deg of camshaft rotation, the 
resulting curve would generally be— 

a. The same as the cam contour 

b. Different from the cam contour 


For a given cam there would be no difference in the 
lift curve whether a roller tappet or flat tappet was used. 


b. False 


a. True 


When turbocharging an engine, a period of valve over- 
lap when both intake and exhaust valves are open is 
desirable for which of the following reasons? 
a. To allow some air to escape so as to reduce 
pre-compression pressures, hence peak pressures 
b. To clean out residual gases 
c. To cool the hot parts 


There is no difference between the problems of turbo- 
charging small engines and large engines. 


b. False 


a. True 


When comparing the electro chemical action in lead- 
acid type storage batteries and those of the alkaline 
nickel-cadmium type, it can be said that although dif- 
ferent materials are used, that the— 

a. action is generally similar 

b. action is generally dissimilar 


Just as with the lead-acid battery, the state of charge 
in the nickel-cadmium battery can be determined by 
measurement of the electrolyte's specific gravity. 


b. False 


a. True 


A recently developed turbocharged gas engine-com- 
pressor has compound crankpins providing shorter 
strokes for the compressor cylinders than for the power 
cylinders. Which is the most pertinent reason of those 
given below? 

a. Reduction in floor space for compressors 

b. To obtain optimum piston speeds 

c. To get better engine-compressor balance. 


Budd uses which drive for their rail cars? 


a. Hydraulic b. Electrical 














Two dual - fuel engines cut fuel and lube costs from 7.8 to 3.47 
mills per kwh at the Herington, Kansas municipal power plant 


by Enos Purcell, Superintendent, Municipal Water and Electric Dept. 


p' ANNING for better and cheaper operation is nothing 
new in Herington. The city’s first adventure in 
888. That 


same year, the plant was sold to a private utility and 


municipal power generation was back in 


when they failed to make a go of it, Herington repur- 
chased it. That was in 1908, back in the days of recipro- 
cating steam engines and belt-driven generators. 
Efforts to improve reliability and provide continuity 
of service at the lowest practical cost brought about a 
progression from the steam engines, through semi-diesels, 
to diesels, and now dual-fuel engines. It is also indica- 
tive of engine builders’ progress because since the first 
installed, all of the 


built by Fairbanks, Morse and Company. 


semi-diesel was units have been 


Today, Herington is a growing city of 4500 popula- 
tion. The trend of increased electrical usage was given 
an upturn by industry and by construction of the Hering- 
Air Base during World War II. Beech Air- 


craft Company leased the facilities in 1951 and the anti- 


ton Army 
cipated load was a facter leading to the purchase of the 
latest 
total horsepower up to its present 4600. 
Plant Engines 


There are currently five engines in the plant. Two of 


1600-hp O-P engine, which brought the plant’s 


them. Model 33’s have been giving excellent service since 
1927 and 1928 


diesels. In 1935, they were converted to the open-head 


when they replaced less efficient semi- 


type and their horsepower raised from 560 to 600 at 
257 rpm. The same year, a 600-hp Model 33D16 was 
installed. 

\ 1200-hp Model 33F16 engine was purchased in 1947 
and this was converted to dual-fuel operation at the time 
of the installation of the latest engine. This was an 
10-cvl Model 38D814 


rated 1600 hp at 720 rpm. It drives an F-M alternator 


opposed-piston engine, a unit, 


with direct-connected exciter. 


Dual-Fuel Economy 

With the two largest engines (total of 2800 hp) on 
dual-fuel operation, the Herington plant is currently 
supplying its citizenry with a new high of more than 
6,000,000 kwh a year at an average fuel and lube cost 
of only 3.47 mills per kwh, less than half the former cost. 
In 1952, the O-P engine carried 83.9 per cent of the 
total 11.6 


remaining three oil engines 4.5 per cent. 


load, the converted unit per cent, and the 

Together they generated 6.063.400 kwh and consumed 
81,922 gal of fuel oil, 61,355 mfe of natural gas, and 
3505 gal of lube oil. Oil delivered at $0.085 per gal, gas 
at $0.202 per mef, and lube oil at $0.49 per gal. The 
average fuel and lube cost of 3.47 mills per kwh is the 
lowest in the history of the plant and compares with a 
fuel and lube cost of 7.8 mills per kwh in 1950, the 
last year of full-diesel operation. 


the full the 


economy-minded city of Herington has saved in dollars 


Perhaps significance of how much 


and cents might be better understood by comparing 
actual yearly fuel bills. In 
1.263.600 more kwh than in 


bill amounted to $16.367.52 


1952, the plant generated 
1950, but the fuel and lube 
less than it did in 1950, a 
drop of 43.7 per cent despite the increased output. 
The New O-P Engine 

In its first full calendar year of dual-fuel operation 
(1952), the O-P engine ran almost continuously, being 
in service over 86 per cent of the time and generating 
5.089.900 kwh. At the prices given, the O-P’s consump- 
tion of 53,661 mfe of natural gas and 56.687 gal of fuel 
oil represents an average cost of 3.35 mills per kwh. 

This engine automatically switches over to full oil 
operation should the normal gas pressure fail. If the 
normal pressure in the pilot oil system should fail, the 
unit shuts down automatically to prevent gas from 
collecting in the system. The same safety devices are 
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Newest and most efficient engine in the plant is this Model 38D8-1/8 F-M opposed-piston engine rated 


also built into the plant’s second dual-fuel engine, the 
converted Model 33F16. 

Natural gas (900 Btu per cu ft) is purchased at an 
average cost of $0.202 per mcf as mentioned. It reaches 
the plant at 80 psi and is reduced to 42 psi, passing 
through a regulator and orifice meter. Before going to 
the engines, it is reduced to 30 psi. 

Other Plant Systems 

Fuel oil for all the engines runs 30-32 gravity and is 
so clean that the plant has found it unnecessary to 
change filter elements for a full year. It is stored above 
ground in two steel tanks each of 35,000-gal capacity. 
Transfer pumps send the oil through full-flow filters and 
a meter to the day tanks located in the basement at the 
base of each engine. An engine supply pump then picks 
it up and sends it to the injection pump through duplex 
filters. 

Each unit is equipped with an oil cooler, a filter, and 
a motor-driven auxiliary lube pump. A built-in pump in 
the filter draws oil from the sump, filters it, and returns 
it to the sump. Periodic tests have shown no signs of 
fuel dilution, the oil being in excellent condition at all 
times and apparently never being in need of a change. 

Treated city water is used in the plant’s closed cooling 
water system. Three motor-driven centrifugal pumps cir- 


culate the water through copper coils in an induced- 


draft cooling tower and through the jackets on all five 
engines. These pumps are run at all times, and in addi- 
tion, jacket water for the O-P engine is circulated by its 
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1600-hp. 


own built-in pump. A thermostatically operated by-pass 
valve on this engine keeps the inlet water at an even 
140°F, 

Warm engine water is further utilized by circulating 
it through idle units for quick-starting purposes and by 
sending it through the plant’s hot water heating system. 
Raw water for the overhead spray in the cooling tower 
and for the oil coolers on each engine is supplied by 
three additional motor-driven centrifugal pumps. 

Intake air is supplied to the engines through concrete 
air chambers, 8-ft by 8-ft by 7-ft high, equipped with 
viscous impingement-type filters which serve as silencers 
as well. Exhaust gases are expelled through vertical ex- 
haust silencers located outside the plant. 

An efficiently arranged panel is mounted on each en- 
gine with a full set of pressure and temperature gauges 
as well as a multi-point exhaust pyrometer. Alarms are 
provided on lube and fuel oil pressures and on jacket 
water pressure and temperature. 

What Savings Mean to Herington 

This achievement in cost savings is returning hand- 
some dividends to this community in the form of lower 
utility rates, cheaper public service, and reduced taxa- 
tion. In 1951, the plant transferred a total of $27,830 to 
the city and in 1952 followed this with approximately 
$30,000. As a result, at the end of only three years, the 
city will find it possible to call in a 10-year bond issue 
of $80,000 which it used to finance the modernization 


and expansion program. 





\ breakdown of the plant’s 1952 sales gives a clear 
idea of how its power is distributed: industry, 1.859,000 
kwh: residential. 1.329.400 kwh; commercial. 2.132.400 
kwh: station power, 209,500 kwh; street lights, 303,860 
kwh: 102.600 kwh. In addition to street 


lights, the plant supplies low-cost power to the city’s 


miscellaneous. 


sewage plant, public buildings, parks, recreation center, 
» 


and athletic fields. With its 55.5 per cent savings in fuel 
costs, the plant is paying for the city’s sewage system, 
the water plant and new street equipment a great boon 
to local taxpayers. 


Equipment Serving O-P Engine 

Fairbanks, Morse & Co. 
Wm. W. Nugent Co 
Neptune Meter Co 
Emco 
Vacme 3, Socony-Vacuum Oil Co. 
Midwest Filter and Mfg. Co. 

Geo. D. Roper 
Ingersoll-Rand Co. 
Fairbanks, Morse & Co. 
Marley Co. 

Powers Regulator 


Generator 

Fuel filter 

Fuel oil meter 

Gas meter 
Lubricating oil 
Lube filter 

Auxiliary lube pump 
Cooling water pumps (motor-driven) 
Cooling water pump (engine-driven) 
Cooling tower 

Thermostatic valve 

Air filter 

Exhaust silencer 

Switchboard 


Alarm panel 


American Air Filter 
Maxim Silencer 
Westinghouse Electric 
Fairbanks, Morse & 


Exhaust pyrometer Alnor, Illinois Testing Labs 





Each of the five engines in the plant is equip- 
ped with a Midwest lubricating oil filter 
as can be seen from the above illustration. 


A Marley induced-draft cooling tower located behind the 
plant serves all the engines in the plant. Treated city wa- 
ter is used in the plant's closed cooling water system. 
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INGERSOLL-RAND DEVELOPS NEW UNIT 


Latest addition to the Ingersoll-Rand line is a 
2000-hp Type 412 KVS gas-engine-compressor. 


ESIGNATED the 412 KVS. Ingersoll-Rand’s new unit 
culminates several years of intensive research 
development. The 2000-hp turbocharged 4-cycle 


and 
gas- 
engine-compressor has been designed as a compact unit 
for economical application to gas transmission service. 

Basically a vee-type engine, the 412 has six power 
cylinders per bank, with four integral compressor cylin- 
ders placed horizontally at one side. Operating on gas 
with a compression ratio of only 6:1, the engine has a 
compression pressure of 225 psi and a firing pressure of 
600 psi at 2000 bhp. 

Development of the new unit stems from the coim- 
pany s 10-year research program initiated in 1943 for 
the purpose of experimentation in the application of 
turbocharging to 4-cycle engines. During the course of 
the program. a forerunner of the 412 was developed. 
This was the 123 KVS. 

The 123 was, upon completion, subjected to shop tests 
for two years and then placed in pipeline service. Al- 
though similar to the earlier unit, the 412 incorporated 
some basic design changes and refinements as will be 
noted. 

In comparing the two models, the compactness of the 
112 stands out. The prime reason for this is a reduced 
vee-angle between the cylinder banks. This amounts to a 
saving of 2'. ft in engine width. Another difference im- 
mediately noticed is the use of four horizontal com- 
pression cylinders on the 412. whereas the 123 employed 


only three. 
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Supercharging is accomplished through the use of two 
Elliott turbochargers mounted one at each end of the 
engine. Each of these are driven by the exhaust gases 
from the adjacent six power cylinders and discharge 
scavenging air into a common air inlet manifold. The 
engine cooling and lubricating oil systems also serve the 
turbochargers. 

To provide smooth operation, the crankshaft has been 
designed to include four compound crankpins. These al- 
low an 18-in stroke for power pistons and a 15-in stroke 
for compressor pistons. The remaining two crankpins 
are for power pistons only. With this arrangement, both 
power and compressor pistons can operate at the most 
advantageous speed, or those which have been selected 
as the speeds most conducive to long. trouble-free piston 
and cylinder life. Power pistons and compressor pistons 
operate at 990 fpm and 825 fpm respectively. 

Among the advantages claimed for the new engine 
compressor are low fuel consumption, low heat rejection, 
high temperature level, ease of starting, and excellent 
running balance. The fuel rate at full load is 7600 Btu 
121.6 is 


moderate. allowing sufficient capacity to handle normal 


per bhp-hr. The bmep rating of said to be 
overloads. 

The KVS engine has been field-tested for more than a 
year and a half and 17 of the new 2000-hp units are cur- 
rently being completed for early delivery, according to 
oe ee F 


department. 


Janzen. head of Ingersoll-Rand’s gas engine 





By O. D. Treiber, Hercules Motors Corp. 


Small 4-cyele turbocharged 
diesel engines are here today 
and are doing a good job. 
There are some engineering 
differences between applica- 
tion of turbocharging to the 
smaller and the larger en- 
gines. Here is a discussion 
of the problems and advan- 


tages of small engine turbo- 


charging. 


Hercules’ turbocharged Model DNX-V8DTS produces over 575 hp 


at 2000 rpm or one horsepower per 2.55 cu in of displacement. 


Turbocharging 


MALL engine turbocharging requires some depar- 


ture from the engineering approach now quite well 
established for large engine application. With smaller 
engines, relentless demands for lower cost, low weight, 
greater compactness, and simplicity, preclude the rela- 
tively elaborate design modifications for turbocharging 
that are acceptable for the larger ones. 

Moreover, the design and production tooling costs re- 
quired for major engine changes will not be justified 
until the present limited demand for such engines in- 
creases. This will undoubtedly occur since substantially 
improved performance is possible with relatively minor 
modifications. 

Combustion Chambers Small—Time Short 

For economic reasons, small engines are essentially 
high-speed units. Some positive means of creating com- 
bustion air turbulence and fuel-air intermingling is es- 
sential. This must take place in a comparatively small 
space and in a very short time, say, a thousandth of a 
second. 

The space and distance in which to inject fuel in a 
manner so that it will gasify or burn before impinge- 


limited. When 


traveling at a velocity of 150 to 300 fps and in a space 


ment on combustion chamber walls is 


the size of an egg. often a very small one. the fuel spray 
needs help from combustion air turbulence. 

When this requirement is satisfied, there is scarcely 
enough piston-to-head clearance to permit the intake and 
exhaust valve “overlap” at the top of the piston’s scav- 
enging stroke. This overlap is necessary for what might 
be called the “super-scavenging” phase of supercharging. 
Cooling—A Supercharging Function 

The purpose of intake and exhaust valve overlap is to 
pass some of the supercharged air through the clearance 
volume for better scavenging of the residual gases and 
to cool the piston crown, exhaust valve, cylinder wall 
and head. In the case of the small engine, this must be 
considered as an expensive way of cooling combustion 
chamber walls and parts. 

It could be done with less difficulty in the small en- 
gines than in the larger ones by proper use of the normal 
coolant medium. This is due to the thinner sections of 
metal permitted in the construction of the smaller en- 
gines and, in general, the shorter heat paths. 

Small Turbocharger Considerations 

Design and construction of the small engine turbo- 
charger embodies the basic scheme of the older and well- 
established designs of the larger ones. Energy in the 
exhaust gases is used to drive the turbocharger. 
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DNX-V8DTS stripped engine performance with intercooler. 
Data is corrected to standard SAE barometric pressure and 
temperature. 


Small 4-€ 


Naturally-aspirated small engines are regularly oper- 


ated at fuel-air ratios, mean indicated pressures, and ex- 
haust temperatures much higher than their larger coun- 
terparts. It is well known that specific fuel consumption 
varies directly with the air-fuel ratio and indicated power 
within the usable range. Also, that combustion gas tem- 
perature at the end of the expansion stroke is propor- 
tional to the indicated horsepower output. 

The smaller engines have been developed for the high- 
est practical fuel-air ratio and power output, with design 
modifications made as necessary to make them live ade- 
that the 
smaller engines are generally higher than those of the 
larger units. 


quately. It follows exhaust temperatures in 


When the same thing is said in terms of brake mean 
effective pressure, small naturally-aspirated engines op- 
erate as high as 100 to 115 psi, while the larger engines 
are generally limited to 60 to 75 per cent of those values. 
With higher temperatures and indicated power outputs, 
turbocharging of the small engine confronts the designer 
with a condition of operation on a much higher level 
than is common with the larger engines. Physical limi- 
tations affecting the amount of cooling obtained by 
super-scavenging and _ the 


temperature limitations of 


Diesel Power 


° PM 
600 1000 ‘400 


Comparable performance data for the non-supercharged 
Model DNX-V8D engine. Gains through turbocharging are 
immediately apparent. 


ele Diesels 


available turbine material place a ceiling on the degree 
of turbocharging possible. 

Although necessarily lighter in weight and having less 
bulk, the small turbochargers must operate at speeds 
several times faster than their larger counterparts. Bal- 
ance must be perfect. Speeds of 60,000 rpm are being 
used and bearing problems involving selection of design, 
metals, lubrication, and cooling—all in a simplified de- 


sign—are indeed of no minor nature. 


Operating Principles 

Most large engine turbochargers obtain their power 
source from the velocity energy of the exhaust “slugs” 
(Buchi blow-down system). Consequently, arrangements 
of divided manifolds and turbine inlets have been numer- 
ous. Manifold pressure behind the slugs is reduced to 
atmospheric or below, and super-scavenging takes place 
Thus, the 


power source in large engines is such that with the con- 


during this low-pressure period. turbine’s 


siderable super-scavenging possible, the turbine blading 
is more adequately cooled than is possible in small en- 
gine application. 

In the smaller engines. divided manifolds are imprac- 
tical or impossible and there are the limitations of super- 


scavenging dictated largely by combustion air turbulence 





Hercules’ Model DFXH-TS showing turbocharger mounting. 


requirements and for the space and distance factors 
mentioned in relation to fuel injection problems. The 
turbocharger gets its power source from exhaust pressure 
existing throughout the exhaust manifold and conduits. 
This is felt by the engine as back pressure. Even the in- 
let manifold air pressure must work against it during 
super-scavenging. 

Thus. the inlet air pressure must be higher, by com- 
parison, to scavenge and recharge the cylinder. This 
places a premium on overall turbocharger efficiency and 
is an important difference between the engineering prob- 
lems involved in turbocharging the small engine as com- 
pared to the conventional large engine. 

Engine Modifications 

Fortunately the advantages of turbocharging can be 
obtained to a substantial degree with rather minor engine 
The 


order to reduce compression and maximum cylinder 


modifications. combustion space is increased in 
pressures and permit greater power output and higher 
thermal efficiency. 

Valve stem lubrication requires modification as the 
stems operate continually under pressure instead of in- 
termittent negative and positive pressure. Lubrication 
systems in general are not changed except to add pro- 
visions for oil circulation to the turbocharger bearing 
for lubrication and cooling. Also, at the larger bore end 
of the small high-speed engine classification, it may be 
necessary to circulate oil through passageways in the 
aluminum pistons to carry away heat from the crown 
and ring belt. 

Piston ring specifications may have to be altered to 
handle the higher cylinder pressures and temperature. 
The engine cooling system can be the same, except that 
the cooling capacity must be increased proportional to 
the horsepower increase. 

Some applications require special engineering treat- 
ment. Automotive service. for example. where throttle 
change is frequent and usually at the extreme limits. 
Throttle closing is no problem, but with normal equip- 
ment, rapid opening instantly injects the maximum quan- 
tity of fuel. This continues until the engine and turbo- 
blower have accelerated to full speed. 

Time lag in these events results in over-rich fuel-air 


ratios and excess free carbon (smoke) 


in the exhaust 
vas. This problem has been solved by the use of a fuel 
limit stop controlled by a pressure compensating device 


operated by the inlet manifold pressure. 
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Performance data for turbocharged Model 
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Comparable for the non-turbocharged Model DFXH. 


Results 

Formidable problems have been solved and the small 
l-cycle diesel engines are operating satisfactorily today 
at substantial increases in power output and, in many 
cases. a decided reduction in fuel consumption. Maxi- 
mum cylinder pressures are higher and the resulting 
higher stresses have been accommodated. 

Power increases are in the neighborhood of 30 to 35 
per cent, or to bmep’s of 150 to 160 psi. However, much 
higher values have also been obtained. Fuel consumption 
is usually 10 to 15 per cent better than for naturally- 
aspirated engines at their normal commercial power rat- 
ings. 

An 8-cyl, 6-1 


displacement was given the modifications mentioned. It 


l6-in by 6-in engine with a 1385-cu in 


passed extensive endurance tests developing 575 bhp. 
This is 2.4 cu in per bhp or 0.415 bhp per cu in dis- 
placement. Smaller engines have approximately the same 
performance. 
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MPORTED from Denmark by the Burmeister & Wain 


American Corporation, the Bukh engine has been de- 



































signed for wide application in the low horsepower range. 
Built in 1-, 
10, 20, and 30 hp respectively at 1500 rpm. Bore and 


2-, and 3 cyl units, the engines are rated 


stroke are 3.94 in and 5.12 in respectively. 

Operating on the 4-cycle principle, cylinders are ar- 
ranged vertically and in-line with the exception of one 
single-cylinder model which is of horizontal design and 
hopper-cooled. 

In addition to the bare engine, models are also avail- 
able as packaged units for electrical generation, marine 
auxiliary, and propulsion, pumping and other applica- 
tions. An interesting feature of the lifeboat engine is 
that of the “snorkels” which extend upward from the 
engine to a point just above the gunwale. This feature, 
coupled with a built-in bailer connected to the flywheel, 
makes it possible to bail a lifeboat which has sunken to 
the gunwale. The engine and marine reverse and reduc- 
tion gear are completely water-tight and the engine can 
be started and run as long as the snorkel is above water. 

Rugged construction is employed throughout. The 
crankcase and cylinder block are cast integral and 
webbed at the main journals. Cylinder liners are cen- 


trifugally cast of high-grade cast iron and are of the wet, 


Diesel Power 


Manufactured in I-, 2-, 
and 3-cylinder execu- 
tions, the Bukh diesel 
has recently put in 


an appearance on the 
American market. Design 
characteristics are given. 


replaceable type. Connecting rods are of drop-forged, 
I-beam construction and are drilled for lubrication of 
the piston pin bearing. The pistons are of lightweight 
alloy and employ five rings, three of which are com- 
pression rings and the remaining two oil rings. One oil 
ring is located at the lower end of the piston skirt and 
the other just below the third compression ring, above 
the piston pin. 

Cylinder heads are also of alloy-iron castings and 
mount the valve gear, injector, and precombustion cham- 
ber. In addition, a threaded hole is provided for the 
insertion of an indicator. The crankshafts are drop- 
forged of chrome-nickel steel and ride in bronze-backed, 
babbitt-lined main bearings. Bearings are all pressure- 
lubricated. 

Fuel injection equipment is of Robert Bosch manufac- 
ture, with the pumps being similar to the American 
Bosch APF type. Injector popping pressures are adjust- 
able for starting and running and may also be varied for 
the type of fuel in use by simply turning the adjusting 
knob on the unit. At present, the engines are hand-started 
and are equipped with a compression release. Electrical 
starting systems will be available in the near future. ac- 
cording to present information. Cartridge-starting is also 


available. 





Section of the camshaft shows wear on partially 


ground lobe and a 


completely finished 


lobe. 


Also shown is an old and new surface on bearing. 


Reclaim Those Camshafts 


Regrinding camshafts, duplicating the orig- 


inal contours, will save moncy and insure 


smooth engine performance. 


By Francis Healy, Chief Engineer 


Automotive Division, Van Norman Company 


UPPOSE you were doing a major overhaul on a 6-cyl 

engine. Would you put in five new liners, pistons 
and rings, and leave the sixth cylinder alone? Of course 
not. Yet you would probably put the camshaft back in 
after just looking it over carefully for the more obvious 
signs of failure. Why? Can't anything be wrong? Don’t 
they wear? 

Okay, [ll tell you why. Things do go wrong and cam- 
shafts do wear, but the average shop is not set up to 
make an accurate dimensional and indexing check. This 
is easy to understand when you realize that designers 
make cam layouts with dimensions carried out to five and 
six decimal places. And suppose that you found wear: 
what then? 

Lacking the facilities for getting a good—and I mean 
good—regrind, the only thing you can do is replace the 
Now Shall | 


take a chance or lay out a nice chunk of cash? Usually. 


youve got headaches. 


camshaft. g 


money 
unless the shaft is really shot. back in it goes. And along 
with it goes smooth performance and the start of a lot 
of valve gear troubles. Then it’s easy to blame the valve 
people and forget about the camshaft. 


But it’s still there and what are you going to do about 


it? We think that there is a good case for regrinding. 
It will save money, and if done properly, will restore new 
camshaft performance. It takes specialized machinery 
and attention to detail. We saw a need for such ma- 
chinery and having our own ideas on how the job could 
best be done, designed and built some camshaft regrind- 


ers. Ill tell you about it. 


Fundamentals 

First, let’s run over a few fundamentals to be sure 
that we are all talking about the same thing. A cam is 
simply a means of changing rotary motion into recipro- 
cating motion, in our case, lift. For engine valves, cam 
shape controls the rate of opening and closing, the length 
of the open period, and the amount of lift. The same is 
broadly true of fuel injection cams, and their contour is 
shaped to control the rate of fuel delivery. 

\ cam is a complex piece of design. Its periphery is 
divided into separate sections according to their func- 
tions. These are the base, ramp, flank, and nose, and can 
be identified in the accompanying drawing. To get the 
desired acceleration and deceleration of the valve. proper 


and rapid lift. and the desired open period, complex cal- 
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Diesel Power 


Rear view shows cam follower in contact with unworn section of cam- 
shaft when producing master cam. Rigidly mounted follower (same 


size as grinding wheel) moves rocking table as cam is rotated. 


At head stock, table oscillations cre producing master cam. Sur- 
plus stock is rapidly removed by turning, followed by a finish grind 


Note index head with vernier and camshaft driving dog arrangement. 








SHADED AREA SHOWS 
INTERFERENCE \ 


SMALL CAM 
FOLLOWER 


CAM FOLLOWER AND 
WHEEL SAME DIAMETER 


culations are necessary; in fact, the use of super-duper 
electronic computers is not uncommon in the design of 
automotive cams. 

Unless you duplicate this contour in any regrinding 
operation, you lose the benefit of all the engine builder's 
work. This will show up in operation. Another thing to 
worry about is that even with the correct cam contours, 
their angular relationship must be correct. This means 
that the indexing of the cam centerlines must be held 


right to the pattern established by the builder. | say 


With master cam completed, follower is placed in contact. 
Oscillations of table are then identical to those that pro- 
duced master cam. Then grinding wheel, same diameter as 
follower, must duplicate original cam contour. Note con- 


venience with which speed selection levers are grouped. 


FIXED BLOCK TYPE/ FOLLOWER 
HAS SAME DIAMEVER aS 
WHEEL, BUT CAUSES DRAG 
RESULTING IN CAMSHAF ~ TWIST. 


3. 


LARGER 
WHEEL DIAMETER 


“pattern” because while a 6-cyl engine camshaft may 
have the cams evenly indexed, the geometry of different 
vee-type engines requires a systematically irregular in- 
dexing pattern. 

Now we come to the bearings. It’s pretty obvious that 
they should be round, straight, and concentric with the 
axis of the shaft. To have a true axis the shaft must be 
straight. Then, when it is mounted in the engine, the 
bearing bores should all be straight and aligned. When 
you meet these requirements, you have a camshaft set 


up to do the job it is supposed to do. 


First Considerations 

No tool maker is a miracle man: he can’t build you a 
machine to reclaim something only fit for the junk heap, 
and particularly something as exacting as a camshaft. 
Go over it first for really bad effects. Deep scores, ex- 
cessive chipping, and bad twists are some of the things 
that will prevent clean-up. Cracks are out, and the best 
way to find these is by magnetic testing. 

There is a limit to how much metal you can remove, 
just as in the case of crankshafts. On the cams. it is 
largely a question of the depth of hardness and angular 
misalignment; on the bearings, the availability of over- 
size bushings or shells. Let’s talk about hardness a little 
bit. 

Cams are not always as hard as you might think. One 
manufacturer’s new cast alloy steel camshaft, for ex- 
ample, is not hardened at all. Heavier-duty diesel cam- 
shafts, however, are usually hardened either by induction 
or flame-hardening. Degree of hardness will vary with 
the engine design, establishing the loads imposed, and 
will generally fall in the range of 500-700 Brinell. The 
idea is to get a thin, fairly hard skin to resist wear, but 
to leave it backed up with a tough core. Cams must not 
only wear well against the tappets but must be able to 
take impact loads. 

Hardened areas will always include the nose and 


March, 1954 





Grinding wheel dresser has calibrated micro-feed control to show 


change in wheel diameter. Dresser swivels to permit taper grinding 


of lobes if desired. 


Control apron with wheel traverse handwheel at left, micrometer 


wheel feed control with adjustable stop for maximum depth of 


cut and the lever for rapid wheel slide retraction. Dresser readings 
are applied to depth stop to insure same depth of grinding cut 


after dressing. Note features of steady-rest. 


af 
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While 
depth of hardness is generally specified to a minimum of 
0.030-0.040 in. 


what more. 


flanks and frequently the rest of the periphery. 


say maximums will usually run some- 


So if you are going to regrind and figure 


on 0.20-in stock removal. you don’t have to worry about 
the hardness. 

You can grind the bearings to a stock undersize (0.010 
or 0.020 in). 
the block, the 


align-bore them to proper size for the reground camshaft 


If there is any question of alignment in 
answer is to install oversize bushings and 
bearing. 
Starting the Regrind 

Check the shaft for runout and if necessary. straighten. 
You can use a press or peening. depending on your pref 
But get it 


accurate, 


erence and the size and type of camshaft. 


straight, otherwise grinding wont be 


You'll have to 


your 


recenter it too. The new centers should 


he as concentric as possible with the two end bearings. 


Now. 
all the 


duplicate the original cam contours as ¢glosely as possible. 


with our machine. we didn’t want to throw away 


work done by the engine builder: we want to 
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Sketch helps to visualize why regrinding a cam does not alter the 
lift. Reground ccm is at right. Radius of base circle is less but the 
height of nose from the base circle is same in both cases. Drop of 
the tappet is compersated by adjusting screw (may be at rocker arm 


and push rods stay same heig4t. 


It’s pretty impractical to expect a shop to have all the 
dimensions of all the different cams and all of the time, 
skills, and equipment to develop the master cams. We 
did it the easy way. 

On just about any camshaft, you can find one cam of 
each type that for one reason or another has an unworn 
This is the 
cam pattern. Spot a good one of each type 


portion. baby that we use for our master 


. or work from 
a new camshaft, and you are in business. Now, we are 
going to make a master cam. 

The cam follower is adjusted to bear on the unworn 
The 


ings, is the same size as the grinding wheel. Why? 


We've 


bear- 
Take 
blank on the 


contour. follower, mounted on anti-friction 


a look at the illustration. mounted 





driving spindle of the rocking table and a turning tool 
on the machine frame. You have to take a lot of stock 
off the blank and turning is faster than grinding. After 
it's roughed out—and not so rough, either—the wheel is 
moved up to give it a finished grind. A master cam in 
ten minutes or less! 

The master cam is 100 per cent aligned with the par- 
ticular cam copied, and for the other cams, it’s only a 
matter of indexing. That’s done—with vernier calibra- 
tions—right from the spindle. With all your masters 


made, you are ready to grind. 


Regrinding 

You move the follower up to bear on the master cam 
for the particular cam being ground. This will move the 
rocking table back and forth the proper distance for the 
grinding wheel (same diameter as follower) to reproduce 
the original cam contour. 

Index the camshaft for each similar cam and traverse 


When all 


follower to another master 


the wheel to its location. of these cams are 


done, you switch the and 
start again. It won't be long before they are all trued up. 
Each of the bearing surfaces can then be reground to 


the selected undersize. When this is done. you’re done. 


Machine Details 
We've 


some of the considerations concerning cams. It's our job 


gone over the mechanics of the regrind and 
to build a machine that will simplify your job. It has got 
to be accurate and it’s got to be fast. That means a lot 
of little features and refinements along with a sound 
basic design. Many of the features are original with us. 
many are just an application of sound grinding practices, 
or a combination of both. 


Take grinding speeds, for instance. They have to be 
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A sketch showing two methods of tapering cam 
faces. Taper is exaggerated. This 
more commonly used in 
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practice 1s 
automotive engines. 


right or you run into burning or chatter. We have fol- 


lowed the best practices and have grouped the simple 


controls for proper speed selection conveniently at the 
headstock. Everyone dresses grinding wheels, but we 
think we have a new and practical wrinkle. Our dresser 
feeds in the diamond with a calibrated micro-feed hand- 
wheel. You know how much you have taken off to true 
the wheel. Then you just change the feed stop on the 
grinding wheel control an equivalent amount, and you 
get the same maximum depth of cut as before. 

You may not know it but some working faces of cams, 
particularly automotive cams, are ground to a_ taper. 
Some have a double taper with a narrow off-center flat 
surface. The idea is to give rotation to the tappets. If 
you know the taper, or get it by measuring, the wheel 
dresser can be swiveled to shape the wheel face to the 
same taper. 

Wheel feeds are generally micromatic in nature, but 
you may also want rapid retraction. You’ve got it. A 
lever gives you a differential motion, fast retraction near 
its outer limits rapidly diminishing as it approaches the 
work even though the speed of lever motion remains 
constant. 

Every precaution is taken to avoid any twisting strains 
on the camshaft. That is why centers are used for mount- 
ing. The shaft drives through a dog. It’s the same idea 
as the use of the anti-friction bearing-mounted follower 
when making the master cams. Steady rests are designed 
with the same idea; they constrain the shaft in three 
directions but with a minimum of frictional drag and 
twist. 

The work table oscillates on preloaded anti-friction 
bearings. It will move smoothly under control of the 
master cam and follower. The actual path described by 
the axis of the mounted shaft will be an arc; but before 
you conclude that this will affect the accuracy of grind- 
ing. remember that the master cam was made with the 
same relative motion so that this source of inaccuracy 
will automatically cancel out. 

We made the bed long enough to handle shafts with 
lengths up to 52 in. This will take care of a wide variety 


of engines, including those with sectional shafts. 


Conclusion 

Next time you overhaul an engine and can't get it to 
smooth out, think about that camshaft. It might well be 
the “bad boy”. It will be even better if you think about 
it while the engine is apart. You can do something about 
it then. 

Just as it has been found practical and economical to 
regrind hardened crankshafts, so it is with camshafts. 
And just as you must grind a crankshaft to close toler- 
ances for today’s loads and speeds, so you must faith- 
fully duplicate the engine builder's cam contours. The 
whole success of engine operation depends on the ac- 
curate timing and functioning of the mechanisms actu- 
ated by the camshaft. A good regrind can be the answer 
and can save you money. 
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Typical Waukesha 
Turbocharged Truck 
Diesel Model 148-DKBS 
—779 cv. in. Max. hp 
280 at 2100 rpm 








135-DKBS 
—4% x 5, 
426 displ., 

185 hp 


148-DKBS 
—5% x 6, 
779 displ., 

280 hp 


WAKDS 
—6% x02, 
1197 dispt., 

352 hp 
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Straight from the Tool Box 


This is YOUR Department. Pass atong your ideos to 
the other fellow. Send items to the Editor, pre- 


ferobly with a picture or sketch. Contributors 
will receive $10.00 for each item upon publication. 





Tom Moore, LoweLi, Micuicgan—In a former plant 
where I was the superintendent, we had some old, 2- 
cycle engines that were still working hard, day in and 
day out. We were out of firm capacity and had to keep 
them ready for service. One of our major troubles was 
hot pistons. These particular engines had easily-opened 
inspection doors Qu the sides of the cylinders between 
the upper and lower liner. The doors had plate glass 
windows and electric lighting to illuminate the pistons. 
Hot spots appeared in the window as a red hot streak. 

\s soon as an operator saw such a streak, he would 
immediately cut off the fuel to the affected cylinder (we 
couldn't shut the engine down). The next step was to 
open the inspection door and squirt a mixture of half 
water and half liquid soap on the hot exposed piston. A 
hand-operated plunger-type oil can, filled with the mix- 
ture, was always kept handy for this job. 

If the soap and water mixture was used in time, we 
found that a piston seizure could be prevented and usu- 
ally little damage, if any, resulted. Later, the piston was 
pulled for inspection and possible reconditioning. We 
often had to operate an engine for a month after a hot 
piston had occurred and found no appreciable damage. 

Earlier, we had tried lubricating oil with no success. 
Seizure followed the application of the oil, shutting down 
the engine, with damage amounting to several thousand 
dollars. Apparently the oil, coming in contact with the 
incandescent piston, would ignite, adding to the heat 
and destroying all possible lubrication. For some reason, 
the soapy water cooled the hot parts and temporarily 
lubricated them until normal conditions once more pre- 
vailed. Then the lubricating oil would take over. The 
water also tended to wash out the elements that caused 


the original lube oil film failure. 


Starting 





Cuarves H. Davis, BELLINGHAM, WASHINGTON—This is 
a stunt I have found useful in starting 4-cycle engines 
with badly worn rings and liners. Pour about a pint of 
No. 60 or 70 oil in the air intake and let it work around 


the pistons. It will help stop blowby and improve com- 


58 


Helping Hot Pistons 


Expedient 





Illustrating the inspection ports in the type of engine 


discussed by Mr. Moore. Piston skirts were clearly visible. 


We know that this practice was used and seemed to work 
at Mr. Moore’s former plant. Later, he eliminated the 
hot spots in the very long trunk pistons by undercutting 
the skirts and having a layer of aluminum cast on them 
using the Al-Fin process (DirseL Power, “Bi-Metallic 
Piston Skirts”, July 1951). Checking around, our Mr. 
Newell, for many years a chief engineer on motorships, 
confirmed this practice in his experience. He even went 
so far as to use it to clean out sludge from the lower 
liner area in one make of early engines. 

Today, the piston inspection ports are practically gone 
and the basic causes of hot spots eliminated by improved 
design. We would consider the practice only for the 
older engines and then approach the subject with ex- 
treme caution. Even Mr. Moore found a better solution. 
It’s an idea to paste in your hat, though; it might come 
in handy someday—Editor. 





pression for starting. I have tried this on a number of 
different makes of engines with good results. But don’t 
try it on a 2-cycle engine. 


I have and it did. Let’s get those engines fixed—Ed. 
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news of our industry 


Largest Richfield Rig 


Richfield Oil Corporation’s newest and biggest oil 
well drilling rig is powered by 3200 diesel horsepower. 
Capable of drilling safely to a depth of 15,000 ft, it was 
started on its first hole recently in North Coles Levee, 
near Bakersfield, California. 

The rig is powered by 18 GM Detroit Diesel engines 
in single and multiple units. Most of the engines drive 
through GM torque converters. Also included in the 
rigs equipment are a 143-ft Ideco full-view mast, an 
Oilwell No. 96 draw works, two D-500 Emsco mud 
pumps, one D-300 mud mixing pump, two 60-kw gene- 
rating sets, and a Hopper Machine Works coring reel. 
Lawless Brothers of Bakersfield. assisted Richfield en- 


gineers in working out the rig’s power requirements. 


Back on the Job 


After being submerged in a sandy, salt water pit for 
more than two years, this 25-ton bulldozer was recently 
recovered and put back in service. Purchased by Mr. A. 
G. Foster in 1951, the machine was lost in a freak acci- 
dent after only three months of service. 
At that time, the D-8 was clearing snow from an ac- 
cess road for the City Services Petroleum Company, 75 
miles east of Nampa in Alberta, Canada. The “dozer” 
broke through snow and ice, sinking approximately 30 
ft into an artesian well created by a shot, previously put 
off by a seismographic company. The operator escaped 
injury and managed to swim to safety. 
About two years after the mishap, Foster contracted 
a salvaging company to raise the tractor. After three 
months of hard work, the tractor was raised and recondi- 
tioned. During the two years however, two attempts were 
made to raise the unit, but due to the mucky, swirling 
water entering the pit at the rate of about 300 gpm, new products 
hese proved fruitless. Also, due to the water gushing pete 
nto the pit, its size increased during the two years from 
a 20-ft diameter to a 60-ft diameter. 
Union Tractor and Equipment Co., Ltd., of Calgary, DD new literature 
Alberta, undertook the reconditioning job and in spite 
of the fact that the tractor had been submerged for 
the better part of two years in a hole where sand was organizational news 


circulating continuously, it was still repairable. 


Diesel Power 











SERVES INDUSTRY 
EVERYWHERE THROUGH 
THESE 43 FACTORY 
BRANCH WAREHOUSES 


Albany, N.Y., ALbany 4-2971 
Atlanta, Ga., LAmar 4031 
Baltimore, Md., HOpkins 7-4666 
Boston, Mass., STadium 2-2930 
Brooklyn, N.Y., SLocum 6-8707 
Buffalo, N. Y., GArfield 6374 
Charlotte, N. C., 3-8831 
Chicago, Ill., TAylor 9-2651 
Cincinnati, O., WOodburn 3188 
Cleveland, O., PRospect 1-4400 
Dallas, Texas, Riverside 1611 
Denver, Colo., ALpine 5406 
Detroit, Mich., TRinity 5-6455 
Fargo, N. Dakota, 5790 
Houston, Texas, Blackstone 5404 
Indianapolis, Ind., Lincoln 4351 
Jacksonville, Fla., 4-4460 
Kansas City, Mo., WEstport 0364 
Los Angeles, Cal., DUnkirk 83445 
Miami, Fla., 64-5074 
Milwaukee, Wis., WEst 3-3116 
Minneapolis, Minn., GEneve 5367 
Newark, N. J., ESsex 5-3197 
New Orleans, La.,RAymond 2418 
New York, N.Y., TUlip 2-6868 
Oklahoma City, Okla., 

FOrest 5-4975 
Omaha, Nebr., PL-3116 
Philadelphia, Pa., POpler 5-7400 
Pittsburgh, Pa., MOntrose 1-7600 
Richmond, Va., 5-8115 
St. Louis, Mo., NEwstead 1150 
San Francisco, Calif., 

UNderhill 3-3195 
Seattle, Wash., CApito! 3646 
Syracuse, N.Y., 75-2294 
Toledo, Ohio, ADams 1026 


IN CANADA 


Edmonton, Alte., 23889 
London, Ont., 4.7307 
Moncton, N. B., 2-4159 
Montreal, Que., REgent 3-7179 
Regina, Sask., 7170 

Toronto, Ont., MAyfair 1196 
Vancouver, B. C., TAtlow 1561 
Winnipeg, Man., 6-5093 


*Snap-on is the trademark of 
Snap-on Tools Corporation 


Shap-onTools 


news of our industry 


GE Locomotive Rebuild Service 

General Electric Co.’s Locomotive 
and Car Equipment Dept. announces 
that a complete locomotive rebuild- 
ing and overhaul service has been es- 
tablished at the Erie, Pa. plant. The 
new facility will be in addition to 
service shop facilities currently avail- 
able to users of locomotives in the 
company's 31 service shops through- 
out the country. 

G. W. Wilson, general manager of 
the department, explained that the 
new service is being set up to fill a 
need for complete locomotive re- 
building service among industrial 
locomotive users and those railroads 
operating comparatively small fleets 
of motive power. 

The new program will include all 
kinds of heavy maintenance and over- 
haul rebuilding. modernization, con- 
version, and wreck-rebuild work. 
New locomotive warranties will be 
issued to operators of locomotives 
that are completely rebuilt. On loco- 
motives rebuilt or overhauled to cus- 
tomer’s specifications, | warranties 
will be issued to cover areas on which 


work has been done. 


Diesel Standby at Cable Post 

To assure continuous operation of 
trans-Atlantic cable connections, the 
Commercial Cable Co. has installed 


00 


a 55-kw Caterpillar D8800 diesel 
generator set at the Far Rockaway, 
N. Y. main cable station, to be used 
in the event of power failure. This 
station handles government business 
as well as commercial and_ private 
messages and also leases several 
cables directly to the U. S. army. 

Future plans call for duplication of 
New York City facilities at the Far 
Rockaway station to provide service 
in event of catastrophe in New York. 
\ second D8800 has been provided 
for this operation. 

The two sets are externally regu- 
lated 120 /208-v, 4-wire units, with 
the set currently in operation equip- 


ped with automatic start. The ar- 


— 
oe © 
THE CHOICE Of BETTER MECHANICS 


rangement was engineered by H. O. 
= Penn Machinery Co., Inc., Caterpillar 


8064-C 28th Ave., Kenosha, Wisconsin distributor in the area. 
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news of our industry 
Buses Go Diesel To Cut Costs 


Taking note of the money-saving 
features of diesel engines, the St. 
Louis Public Service Co. is currently 
replacing the gasoline engines in its 
100 Mack Series “4000” buses with 
new Mack diesels. The gasoline burn- 
ers had each clocked up more than 
200,000 miles and were ready for 
overhaul. 

In the switch to diesel, two days 
are needed to complete conversion 
on each bus. The project is expected 
to cost the company about $300,000 
and 30.000 manhours of labor, but a 
50 per cent reduction in the fuel bill 
is estimated, plus better performance 


and longer life for the buses. 


$1,750,000 Diesel Truck Order 
Mack Motor’ Truck 


nounces that a large order of diesel- 


Corp. an- 


powered tractors involving close to 
$1,750,000 has been received from 
Roadway Inc. of Akron, 


Ohio. Number of trucks was not dis- 


Express, 


closed. 

The order is for Model H61T cab- 
over-engine tractors powered with 
END673 Thermodyne diesel engines. 
The vehicles will be used in con- 
junction with 35-ft semi-trailers car- 
rying maximum loads permissible in 
most of the 23 states in which Road- 
way has~ terminals. Selection was 
made after road-testing under difh- 


cult weather conditions. 


Great Northern Drops Steamers 

The steam locomotive is now a 
thing of the past on Great Northern 
Railway’s four westernmost divisions. 
Except for the 74-mi electrified zone 
in Washington’s Cascade Mountains, 
diesel-electrics are now handling all 
trains and switching on the Cascade, 
Klamath, Spokane and Kalispell di- 
visions. 

These completely dieselized divi- 
sions have 2300 miles of the railway’s 
8300-mi system. The railroad owns 
546 diesel-electric units, with 37 more 
on order to be received this year. On 
the five eastern divisions of the road, 
diesels handle all passenger trains 
and the bulk of freight trains and 


switching. 


Diesel Power 





Engine starting by Nicad Battery is certain, fast and trouble-free. Nicad’s chief 
characteristics are long life and low maintenance. 


Positive diesel starting? 
..» that’s a job for Nicad 


After all, starting a diesel engine takes 
power and plenty of it. It calls for a bat- 
tery of special characteristics. 

Long preferred in Europe for the vital 
services, the nickel cadmium battery is 
made in this country by Nicad — and is 
available for the special demands of diesel 
starting. Nicad’s inherent characteristics 
are custom-grooved to this service. 

Nicad battery construction is steel 
throughout, its alkaline electrolyte is a 
preservative of steel — and it is equally 
rugged chemically and electrically. It uses 
standard charging equipment and has 
negligible water consumption. This all 


adds up to low over-all costs. Want to in- 
vestigate? Data available. 








The Battery 
with the 
Steel Constitution 


Send this coupon for information on Nicad 


[------------------ 


NICKEL CADMIUM BATTERY CORPORATION 


Box 470, Easthampton, Mass. 


checked below. 


1 Signal Service 
Service ]) Switchgear Operation [ 


Retarding () Emergency Light and Power 


mm es ee ee ee ee ee 


Please send me authoritative data on Nicad Batteries. We are interested in the fields 


C) Stationary Diesel Starting 
] Crossing Gates C) Track Circuits [] Cer 


(C1 Diesel Switcher Starting [1 Telephone 


o 





new products 


Piston Bushing Reamer Sets 

Kent-Moore recently announced a new series of piston 
bushing reamer sets for GM diesels, designed to re- 
move excess stock from service bushings to factory speci- 
fications. A special set has been developed for each of 
three GM engine applications. Series 51 uses set J4970, 
Series 71 uses set J3071-A. and for the Model 6-110 set, 
J5131 has been made available. Each set consists of the 
three tools required to quickly and accurately perform 
this reaming operation—reaming fixture, 2-stage reamer, 
and guide bushing. Detailed information is available 
from the Kent-Moore Organization, Inc., 5-105 General 


Motors Building. Detroit Michigan. 


Generating Set 


\ new power package for large-scale field welding 


operations has been introduced by the Harnischfecer 
Corporation, According to the company, it is possible 
to operate as many as LO welding machines simultaneous- 
ly with the 75-kw diesel-electric set. 

The unit is designed to reduce the trouble and expense 
of servicing a number of small, self-powered machines 
by providing one central reliable power source. In addi- 
tion to being capable of powering either DC rect rs ol 
AC welding machines. the sets will 2lso su ply ample cur- 
lights. tools. ete. Further 
available from the company’s Welding Division. Milwa: 


kee 46. Wisconsin. 


rent for powel information 


i- 





Nozzle Cleaning Tools 

Bacharach has developed a line of tools for cleaning 
commonly used nozzles and injectors. Comprising the 
line are 58 special purpose tools which can be ordered 
individually or in a variety of assortments, conveniently 
boxed as shown. 

Standard kits are available for the pintle-type nozzle, 
Bosch 


Harvester tractor nozzles, Cummins injectors, and Gen- 


and Bendix orifice-type nozzles, International- 
eral Motors injectors. Each tool is said to be needed for 
a specific nozzle or injector cleaning operation. 
According to the company, each tool is designed to 
aid the mechanic in efficiently cleaning nozzles and in- 
jectors, and accomplish finished results that will parallel 
Detailed 


available from the Bacharach Industrial Instrument Com- 


factory precision standards. information is 


pany. Pittsburgh 8, Pennsylvania. 
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Precision Level 

A new addition to the Lufkin line is the Number 59 
level. Incorporating a ground and graduated vial of 10- 
second accuracy, the precision level is designed to give 
extra accuracy. One division on the vial equals 0.0005 in 
per ft. 

The base for the leve' is made of a special alloy which 
is less sensitive to temperature changes, and the top is 
made of a non-conductive insulating material, according 
to the manufacturer. To provide for fine adjustment, 64- 
thread per inch adjusting screws have been used. An 
auxiliary level at one end indicates lateral position. 

Further details on the Model 59 master level may be 
obtained from The Lufkin Rule Company, Saginaw, 
Michigan. 


Sealing Device 
\ sealing device designed for safe, sure, sealing of 
bolts and studs at either high or low pressure, gas or 
liquids, has been developed by the Franklin C. Wolfe 
Company, 3644 Eastham Drive, Culver City, California. 
Called the “Stat-O-Seal”, the new device has been 


BEFORE FASTENING | AFTER FASTENING 


thoroughly tested and is reportedly in use in many in- 
dustrial applications. The seal uses the principle of con- 
trolled confinement of the sealing gland as proved in 
the company’s Lock-O-Seals. The “O” ring is mechan- 
ically fastened to the metal retainer, eliminating the 
possibility of failure of a chemical bonding agent. ac- 


cording to the company. 


Smaller “Impactool”’ 

Broadening the range of its electric Impactools, In- 
gersoll-Rand has introduced a smaller. lighter, more com- 
pact unit for nut running in the size range of up to 14 
in bolts. As with the other electric Impactools, this 
smaller model may also be used for tapping, driving 
screws, reaming. drilling, and various other jobs. 

Designated Model 2U, it weighs only five pounds, 
measures 9%. in overall. and has a side-to-center distance 
of 115 32 in. The 2U is offered as a bare tool or in 
various general service kits and is the latest addition 
to I-R’s line of electric Impactools. Larger sizes are avail- 
able for work to *g-in, 5g-in, and 114-in bolt sizes. Com- 
plete information is available from the company at 11 
Broadway, New York 4, New York. or through any of 


the Ingersoll-Rand distributors. 


Diese! Power 


NOW-lube oils 


completely restored in 


One 300 g.p.h. Hoffman Oil Conditioner serves three 3500 HP 
diesels at the Wolverine Electric Cooperative’s Johnson Plant, 
Hersey, Michigan. 


The Hoffman Oil Conditioner is more efficient and 
economical than other methods because it restores lube 
oils to ‘like new'’ condition in a single, simplified, auto- 
matic operation — eliminating costly, time-consuming 
additional processing. 

More than a filter which only removes solid con- 
taminants, the Hoffman Oil Conditioner does a com- 
plete job by also removing moisture and fuel dilution. 
This is accomplished by a vaporizer which uses heat 
and vacuum to drive them off — delivering lube oils, 
completely free of all contaminants, maintained at a 
stable viscosity. 

Write today for Hoffman Oil Conditioner Bulletin 
A-974 giving full details. 


Check these Hoffman Oil Conditioner features! 


V Cleans, dehydrates, and degasifies lube oils in one, 
automatic operation. 

V_ Low in cost— pays for itself in a short time through oil 
savings alone. 


v Low operating and maintenance costs. 


V Simplified automatic controls — requires 
no skilled personnel to operate it. 


¥ Can be installed on a continuous or 


by-pass basis. 

V_ Each Hoffman Oil 
Conditioner is 
tailored to fit your 
operation. Standard 
models from 25 to 
600 g.p.h. with 
larger models 
available as special 
units. 


—=f=Nforlman 


INDUSTRIAL FILTRATION a°service 


U. S. HOFFMAN MACHINERY CORP., 251 LAMSON STREET, SYRACUSE 6, W. Y. 
In Canada: Canadian Hoffman Machinery Co., Ltd., Newmarket, Ont. 
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( NUGENT 


Nugent Sight Flow Fit- 
ting. Shows flow of 
water to the jackets. 


Size 414 Engine Lube 
Oil Filter. 


41G./280L°O 


Nugent Duplex Fuel Oil 
Filter. 











NUGENT 
GULF-i952 


NUGENT FILTERS 
HANDLE THE COMPLETE JOB 
on this 1170 H.P. 

Pumping Station Diesel 


LOCATED at Stateline Station, Union City, 
Ind., the 8 cylinder Alco diesel illustrated 
is a vital cog in the Gulf Oil Company’s 
Tulsa-Lima Pipe Line. That’s why the fuel 
oil and the entire lubrication system of this 
1170 H.P., Turbo-charged engine is pro- 
tected by Nugent filters and a Nugent 
Sight Flow indicator. 


A Nugent +1R Duplex Fuel Oil filter 
on suction of fuel pump and Nugent +1R 
on discharge of fuel pump keeps the fuel 
oil clean for trouble-free injection —a 
Nugent +414 Engine Lube filter cleans all 
the engine lube oil in circulation every cycle 
before going to the bearings. A Nugent 
Sight Flow indicator provides a_ visual 
check on water flow to the jackets. 


By actual test, Nugent filters remove par- 
ticles as small as a few microns and prevent 
them getting to where they can accelerate 
wear and tear and shorten engine life. In 
addition Nugent Filters offer a choice of 
full flow or by-pass filtering with the same 
unit. Recharges are inexpensive and easy 
to install. Simple piping makes installation 
no problem. 


Write for descriptive literature that shows 
how to insure the long life of your diesel. 


& Co., Inc. 


CHICAGO 22, ILLINOIS 
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bh & new products 


Pneumatic Hammer 

An air tool for drilling. chipping. 
trimming, scaling, sealing. and _ all 
around general application. has been 
announced by Burgess Thomas Co.., 
17 James St.. Bloomfield. N. J.. dis- 


tributors of Caldwell hammers. 


PISTOL TYPE 


The hammer is small. measuring 
93-in in overall length with a 15¢- 
in barrel diameter. and comes in two 
handle styles, pistol or knob type. 
Light in weight (about 5 Ib), it 
operates when pressed into contact 
with the work and automatically stops 
when withdrawn. It works on pres- 
sures from 30 to 100 lb and has a 
push-pull quick-change chuck for 


easy tool insert. 


Hydratork Drive for Fork Lifts 
Clark Equipment Co., Battle Creek, 
Mich.. announces that “hydratork” 
drive is now available for its lighter 
capacity fork lift trucks in the 3000- 
to 5000-lb capacity. The new trans- 
mission which does away with need 


gear®rs. 


for a gear shift, high and low g 


and a clutch and clutch pedal. was 
first introduced last year by the com- 
pany for use with 6000- to 7000-lb 
capacity trucks. 

The new drive combines a torque 
converter with a simple constant- 
mesh transmission, making it possible 
to operate the truck with three con- 
trols: an accelerator, brake pedal, and 
a forward-reverse lever located on 
the steering column. According to 
the company, it eliminates gear clash- 
ing during engagement and as a re- 
sult. reduces maintenance. Smoother 
acceleration, more positive drive con- 
trol. less driver fatigue. and con- 
trolled “inching” ability. are stated 


additional advantages. 
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bow new products 


Cat Improves On D2 

A heavier, more powerful D2, cap- 
able of pushing or pulling nearly 
8000 lb, is announced by Caterpillar 
Tractor Co., Peoria 8, Ill. Drawbar 
hp has been increased from 32 to 35 
and belt hp to 42. Machine weight 
has been upped about 525 lb. Over- 
all length has been increased 614 in 
and two more track sections added. 

As a result of the increased length, 
it is now possible to remove flywheel 
clutch without disturbing engine. The 
seat has also been moved forward for 
better access to rear of steering 
clutch case. Fuel tank capacity has 
been stepped up from 20 to 26 gal, 
and the tractor will continue to use 
cheap No. 2 furnace oil. 


Automatic Parts Cleaning 
Magnus Chemical Co., Inc., Gar- 
wood, N. J., announces a new de- 
velopment, the “AJA Lif”, a fully 
automatic multi-stage batch cleaning 
and processing machine for use when 
cleaning large quantities of metal 
parts. It consists of a series of inde- 
pendent, self-contained. dipping units, 
serviced by a conveyor system. 
Dipping. raising. and transfer of 
parts from one stage to the next is 
fully automatic. Processed parts are 


vigorously agitated up and down in 


each solution, according to a pre- 
determined exposure time program, 
which cycle can be varied by a tim- 
ing device. The equipment is air- 
powered and the whole unit is serv- 
iced by one operator. It can be de- 
signed for any number of stages, 
alkaline or acid, and drying opera- 
tions, and can be installed in any 


existing production line. 


Diesel Power 


* 
No. 530 


Automatically stops the engine. . . if 
cooling water temperature goes above, or 
lube oil pressure goes below safe limits. 
This Sylphon Safety Control No. 530 will 
shut down small diesel engines direct and 
sound alarm, or serve as pilot valve to 
StOp gas engines. 


Why risk 
engine 
trouble? 


No. 539 


Automatically sounds an alarm .. . if 
water jacket temperature goes above, or 
lube oil pressure goes below safe limits 
Or, this No. 539 Temperature - Pressure 
Switch will flash a warning light . . . or, 
if desired, shut down engine operation. 
“Fail-safe’’ feature. 


GET 
SYLPHON 
CONTROLS’ 
PROTECTION 


LANT OPERATORS AND ENGINEERS find Sy!phon Controls 
P are big helps in guarding internal combustion engines 
against costly damage and shutdowns. These controls stay 
on duty round-the-clock—when you can’t be on hand. Find 
out about these dependable, money-saving, long-lasting 
Sylphon Safety Controls. Write today for information. Ask 


for Catalog ED-817. 


Robertshaw Fulton 


CONTROLS COMPANY 


FULTON SYLPHON DIVISION . 


KNOXVILLE 1, TENN. 
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new literature 


Lister Stationary Diesels 

\ new 6-page illustrated bulletin, 
No. 5303, has been issued by The 
National Supply Co., Engine Div., 
Springfield, Ohio, on five models of 
Lister stationary diesel engines, 
FR1—6. Of one to six cylinders, the 
l-cycle engines range from 9 to 54 
bhp. Design features, specifications, 
and dimensional diagrams are in- 


cluded in the bulletin. 


Lightweight Pipe Data 

As a prac tical help to pipe users, 
Naylor Pipe Co., 1230 E. 92 St., Chi- 
cago 19, Ill, has issued a bulleiin 
which includes standard  specifica- 
tions on pipe from 4- to 30-in diam. 
Typical applications of the company’s 
lightweight lockseam-spiralweld pipe 
and fittings are given, together with 
data on fabricated fittings, flanges, 
and connections to meet pipeline re- 


quirements. 


Fretting Corrosion Symposium 

The American Society for Testing 
Materials, 1916 Race St., Philadel- 
phia 3, Pa., has issued a booklet on 
the fretting corrosion symposium 
presented at its 55th annual meeting. 
fretting corrosion, which is generally 
defined as a surface damage that 
occurs when two solid surfaces are 
contacted under relatively high loads 
and small relative (vibratory) mo- 
tions, is not always recognized where 
it occurs. As a result, the steps taken 
to prevent damage are not always 
successful. 

The symposium on this subject 
presented the latest views and work 
of leading experts in the field. To 
widen the audience and to stimulate 
future activity, this subsequent book- 
let presents the collection of opinions 
in 88 pages, well illustrated with 
color and black and white photo- 


craphs. Copies sell for $2 each. 


Heat Exchangers 

\ 16-page illustrated — bulletin, 
“Paracoil Heat Exchangers”, has 
been issued by Davis Engineering 
Corp., 1064 E. Grand St., Elizabeth 
1, N. J. The diversified products are 
grouped for ready reference into 
their different industrial applications, 
with full technical description given 


for each. 


Bibliography on Sprays 

The Texas Co., 135 E. 42 St., New 
York 17, N. Y. has published a new 
edition of “The Penn State Bibliog- 
raphy on Sprays’, which has been 
compiled by the staff of the univer- 
sity’s engineering research depart- 
ment. It is being made available to 
industries involved in the use of 
liquid sprays. 

This second edition of 210 pages 
contains all listings appearing in the 
first edition, with the addition of 
about 300 titles. Subject index has 
been expanded so that every title is 
listed under all applicable headings 


instead of under one heading only. 


Built in one, two or three cylinder units, BUKH 
engines are conservatively rated from 6 to 30 
bhp for continuous duty. Equipped with either 
unique patented cartridge starter, manual or elec- 
tric starter, efficient mechanical governor and 
dependable Bosch fuel system, the BUKH assures 
you of instant, reliable, low-cost power. 


There is a BUKH 4-cycle full diesel tailored to 
suit your requirements for marine or land, sta- 
tionary or mobile power. Fifty years of diesel 
experience is behind their outstanding depend- 


ability and economy. 


ASTER 
2S i 
<= Ric. 


Write for details 


BURMEISTER & WAIN AMERICAN CORPORATION 
17 Battery Place, New York 4, N. Y. 


AMERICAN 
CORPORATION 
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| 58 NOZZLE CLEANING TOOLS 
IN 8 POPULAR KIT ASSORTMENTS 


for SERVICING ALL COMMONLY 
USED NOZZLES and INJECTORS 


a 


Tools may be ordered individ 


ually or 
suit specific requirements 


in combinations to 
For 


recommendations on special assortments 


Detailed instructions 
included with each Kit 


give make and model of engine and type of 
fuel injection unit used. 


These special-purpose tools are indispensable for 
performing the factory-recommended cleaning op- 
erations for which standard shop equipment is not 
adequate. Designed to promote safe, fast and efficient 
cleaning of all commonly used nozzles and injectors, 
these unique tools enable mechanics—even with lim- 
ited Diesel experience—to clean Diesel fuel injection 
units competently to factory-precision standards. 


‘WRITE FOR BULLETIN D631 < 


4X BACHARACH INDUSTRIAL INSTRUMENT CO. 


7301 PENN AVENUE - 


PITTSBURGH 8, PA. 





DD new literature 


Lubricants for Cutting Tools 
Metal Carbides Corp., Youngstown, 
Ohio, announces publication of a 
technical bulletin, No. TB-2, entitled 
“Recommended Coolants and Lubri- 
cants for Talide Tungsten Carbide 
Cutting Tools and Drawing Dies.” 
Included are coolants and oils for 
machining all types of steels, ferrous 
and non-ferrous metals. non-metallic 
materials, as well as lubricants for 
drawing wire. bars. and tubes. Other 
metal-working operations such as 
cold swaging. cold extrusion, cold 
heading, impact extrusion, curling, 
cold nosing, spinning, bearing sur- 


faces, and rolling are contained. 


Worthington Equipment 

A new bulletin, WP-1099-B61, on 
its line of industrial equipment, is 
being offered by Worthington Corp.. 
Harrison, N. J. The bulletin 


tains information on features, types. 


con- 
sizes. and capacities of the various 
product lines, and describes and il- 


lustrates the application of each. 


Diesel Power 


Flexible Hose for Diesels 
Publication of an 8-page bulletin, 
EH-50, flexible 
plications on diesel engines has been 
announced by the American Brass 
Co., Metal Hose Branch, 
Waterbury 20, Conn. 
The bulletin 
neering data and installation recom- 
the of 


American fabricates for diesel 


on metal hose ap- 


American 


new includes engi- 


mendations on three types 
hose 
use. These are: corrugated steel ex- 
haust and air-intake; steel interlocked 
exhaust and air-intake: and_braid- 
covered seamless corrugated for con- 
veying air, fuel oil, lubricating oil, 


and water. 


Sump Pumps 
Construction 
tables. 


details, head and 


capacity dimensions and 
contained in Bulletin 


Unit-Line 


other data are 
1029 entitled 
Sump Pumps”. 


Pump Co., 3272 


“Johnston 
issued by Johnston 
E. Foothill Blvd.. 
Pasadena 19, Cal. The pumps are a 
packaged line from which a pump 
may be selected for existing condi- 


tions or new construction. 





In the Most Efficient REA Plent of the 
Wolverine Electric Cooperative, winner 
of the 1952 Award for economical oper- 
ation, Powers Air Operated controls 
were used to maintain Lube Oil and 
Jacket water at the right temperature. 
Powers Controls shown at left have 
been thoroughly time tested and proven 
feliable on many large engine installa- 
tions. 
For Large or Small Air Compressors, 
Gas or Diesel Engines Powers has the 
right control that will insure the right 
temperature at all times regardless of 
variations in load or seasonal changes 
in temperature of water supply. Write 
for Bulletin RDIG. b52 


® THE POWERS REGULATOR CO. 


Skokie, Ill. ¢ Offices in over 50 Cities 


rer 60 Years of Automatic Temperature and Humidity Control 


Dynamometer Booklet 

A 16-page, 2-color bulletin, DB-1. 
detailing its complete line of dyna- 
the 
Div.. 
matter 
of the 


accessories, and controls 


mometers, has been released by 
Eaton Mfg. Co.. 
Kenosha. W is. 


pertaining to 


Dynamatic 
Descriptive 
construction 
equipment, 
is included, along with detailed typi- 
cal installations. Operating and prod- 
uct photographs. engineering draw- 


ings. and tables are contained. 


P&H Diesel Specifications 
\ new bulletins 
covering the full line of P&H diesel 


has 


serie ; of 2-color 


by 
Div.. 


giving condensed 


announced 
Diesel 


engines heen 
Harnischfeger Corp.. 


Lake. Ill. 


information and spec ifications on the 


Crystal 


2-cycle engines 
The bulletins are printed on two 
for 


and reference purposes. There 


sides of a standard sheet. handy 
filing 
are separate bulletins for each 
diesel with pictures of each model or 
All 


from 20 to 138 hp: a 


evl, 


mo lels. 


1. and 6 


engine and power unit. 


are included. 





organizational news 


Le Roi Engineering Director 

Herschel V. Hiatt, formerly assist- 
ant chief engineer for the Allison 
Div. of General Motors Corp., has 
been named director of engineering 
for the Milwaukee Div. of Le Roi 
Co., a subsidiary of Westinghouse 
Air Brake Co. 

Mr. Hiatt will be responsible for 


the organization of the engineering 


Worthington Sales Manager 

John J. Jirasek has been appointed 
sales manager of Worthington Corp.’s 
newly created southwestern regional 
sales organization, responsible for 
coordination between offices at Dal- 
las, Houston, New Orleans, El Paso. 
and Tulsa. 

Mr. Jirasek joined the company in 
1940 and has chiefly been concerned 


with sale of equipment to the petrol- 
eum and chemical industries, having 
been manager of that division prior 
to this appointment. He will be joined 
by H. M. Boteler as compressor con- 
sultant, and T. J. Sniffen as process 
plant consultant, who have both re- 
cently become members of his staff at 
Houston. 


department and direction of its ef- 
forts. He will also be chairman of 
the product development committees 
and will hold responsibility for his 
department’s recruitment and educa- 
tional policies. He has worked with 
GM since 1938, before that was with 
the Warner Corp., and is considered 
an expert in engine design, tooling. 


and product production. 


55 HP Lorain Model DA with gasoline starter 
.-- full line from 10 to 55 HP 


Lorain diesel or gas engines are built with an extra margin 
of stamina to stand up to gruelling service. Simple 2-cycle, 
single-cylinder design reduces moving parts for dependability. 
They operate as cold-starting diesels or can be converted easily 
and quickly in the field for natural gas or butane. 

Get full details on Lorain Multi-Fuel Engines. They operate 
longer without attention ... operate longer between overhauls. 


Write for specifications today. A-5973 


MTNA Machice Bayo. coram, on 











PIE Engineering Head 

Lewis H. Peterson has joined the 
Pacific Intermountain Express in 
Denver, Col., as head of its engineer 
ing department. He was formerly 
employed as product consultant for 
the heavy-duty truck division of In- 
ternational Harvester, and prior to 
that was with Kenworth Motor Truck 


John A. Jirasek Co. 








TUTHILL 


MODEL L PUMPS 
ARE PERFORMANCE-PROVED 


Throughout the diesel industry, Tuthill Model L pumps 


are recognized for their dependability in fuel transfer and 
hydraulic governor service. Model L is a mechanically- 
sealed, positive displacement internal-gear rotary pump, 
assuring juiet, leak-free operation with low power con- 
sumption, Capacities from .33 to 6 
g.p.m. in wide pressure ranges. Avail- 
able as single or double-pump units 
Write for Catalog No. 101 including 
Pump Guide for diesel applications 


TUTHILL PUMP COMPANY 


Dependable Rotary Pumps since 1927 
939 East 95th Street, Chicago 19, Ill. 


Canadian Affiliate: Ingersoll Machine & Tool Company, Ltd., Ingersoll, Ontario, Canada 
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Syachnro 


-~Start move sp 


SOLENOID has been developed 


to meet heavy duty requirements. 


It has an exceptional amount of 


power over a long stroke. The SD 
Solenoid is fully enclosed in a 


sealed case protecting it from infil- 


tration of dust and liquids. 


VOLTAGE: SD Solenoids can be 
furnished in all standard and spe- 
cial voltages up to 115 Volts D.C. 


PULL: 10 Ibs. over 1'% inch stroke. 


POWER CONSUMPTION: 550 Watts 
pulling and 8 Watts holding. 


HOUSING DIMENSIONS: 4%" x 2/2". 


Organizational news 


EMD Elevations 
Motor’s Electro-Motive 


Div. announces three appointments 


General 


in high manufacturing capacities. 
Raymond H. Bish has been named 
to the newly created position of 
manager of manufacturing services 
and facilities, responsible for direc- 
tion and coordination of these. He 
joined the corporation in 1933, start- 
ing at the Delco battery plant, and 
soon after transferred to the process 
laboratory of Delco-Remy. In 1945, 
he became chief process engineer, 
batteries, and in 1947 was named 
chief process engineer at EMD. 
George D. Baker is the new manu- 
facturing manager for Plant One in 
LaGrange, with operational respon- 
sibilities for the engine, transmission, 
and locomotive divisions. He entered 
EMD in 1935 as a machinist and ad- 
vanced to general foreman in 1937. 
In 1941 he was promoted to super- 
intendent of the special engine divi- 
sion and in 1943, assistant factory 


Diesel Power 


tachment. Has 


VALVES 


KIENE VALVES are designed to 
give good service under most severe 
conditions, WILL NOT BLOW 
OPEN, as valve opens against pres- 
sure. The KIENE VALVE HAS 
EFFECTIVE GAS SEAL when 
opened or closed, without use of 
packing or glands. 


The KIENE VALVE is SMALL AND RUGGED, 41%” 
in length and requiring only 314” circle of space for at- 
been operated at pressures up to 10,000 


psi. ALL KIENE VALVES have standard indicator plug 


and wing nut cohnection. Regularly furnished with male 


," NPT engine connection, Other threads furnished on 
order. Special adaptions for most Diesel locomotive 


engines. 


KIENE DIESEL ACCESSORIES, Inc. 


10352 PACIFIC AVE., FRANKLIN PARK, ILLINOIS 





R. H. Bish G. D. Baker 


D. R. Kendall 


manager. In 1949 he transferred to 
Canada to assist in building the new 
plant at London, Ont. and get pro- 
duction of GM locomotive underway. 
He went back to EMD in 1953 on 
special assignment. 

David R. Kendall, who has been 
manufacturing manager of factory 
branches, is now manufacturing man- 


ager, rebuild, and will have respon- 


sibility for all manufacturing opera- 
tions in rebuilding of locomotive 
components. He first started with 
EMD as a student at GM’s Institute. 
He then progressed from a_ sheet 
metal worker, through all production 
divisions, and became assistant re- 


pair plants manager in 1952. 


Exide Sales Executive 

Four sales executives in the Mid- 
west and Pacific Coast areas have 
been appointed by the Exide Indus- 
trial Div. of The Electric Storage 
Battery Co. 

Thomas H. Dooling is now western 
industrial sales manager in charge of 
branches in Denver, Los Angeles, 
Seattle and San Francisco, as well as 
sales and service of industrial batter- 
ies in Hawaii and Alaska. Herbert 
F. Sauer is midwestern industrial 
sales manager for Chicago, Cleveland, 
Detroit, Kansas City, Minneapolis 
and St. Louis. C. W. Wilson is the 
new branch manager at Chicage and 
Willard W. Grundel is San Francis- 
co branch managér. 
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news of our industry 
ASME Mexico Meeting 


The international meeting of the 
\merican Society of Mechanical En- 
gineers took place March 10-13 in 
Mexico City. About 300 members of 
the society, accompanied by friends 
and family, attended the meeting 
which was highlighted by inspection 
trips through three electric power in- 
stallations and the facilities of a 


major manufacturer of electrical 


equipment. One of the inspection 


A. 


The world’s largest 
manufacturers of 


FUEL INJECTION 


EQUIPMENT 
for diesel engines 


trips was through Tacubaya, said to 
be the largest oil-burning diesel en- 
gine plant in the western hemisphere. 
The plant consists of six 29-in by 
10-in, 12-cyl. 167-rpm, 8650-hp, 2- 


cycle diesel generator sets. 


REA to Hold Annual Conference 

The Rural Electrification Admini- 
stration’s cooperative electric gener- 
ating plants have scheduled a con- 
ference on operation and maintenance 
for the Hotel Melbourne in St. Louis. 
Mo. from April 26 to April 29, 





























































































































C.A.V. DIVISION OF LUCAS ELECTRICAL SERVICES INC, 653, TENTH AVENUE, NEW YORK, 19, N.Y. 
Sales Office: 14820 DETROIT AVENUE, CLEVELAND, 7, OHIO. 





Tentative plans include sessions on 


preventive maintenance, pressure 
indicators and indicator cards, water 
treatment, heavy fuels, diesel and 
dual-fuel operation, human relations, 
and personnel training. 

The conference committee states 
that this conference will not be en- 
tirely restricted to REA  coopera- 
tives. It wishes to invite any muni- 
cipality or utility that desires to send 
a delegate. For more information, 
contact Assistant Manager Harry F. 
Collins, Illinois Rural Electric Co., 
P. O. Box 186, Pittsfield, Ill. 


New Trailer Ship Service 

The A.F.L. Teamsters Union re- 
cently indorsed a plan to cut trans- 
portation costs by ferrying loaded 
truck trailers on ships along the 
Atlantic Coast. It was disclosed that 
the McLean Trucking Co. is launch- 
ing a $50,000,000 program to build 
four ships and loading facilities for 
planned operations between Wilming- 
ton, N. C. or Charleston, S. C. and 
New York and Providence, R. I. 

J. K. McLean, executive vice presi- 
dent of the company, revealed that 
it is applying to the Interstate Com- 
merce Commission for approval of a 
merger with the S. C. Loneland 
Steamship Co. The vessels are to be 
built by Bethlehem Steel Co. 

The 650-ft twin-deck ships will 
cost about $6 million and are to 
make six round trips a week, each 
loading or unloading taking four 
hours. Service is estimated to be on 
a 33-hr basis between Wilmington 
and New York and 40 hours between 
Wilmington and Providence. 

Commercial feasibility of truck 
service by water is said to have been 
proven by the American and Over- 
seas Charting Corp. which has con- 
verted two L.S.T.’s into making over- 
night trips every week day between 
Albany, N. Y., and Weehawken, N. J. 
This latest project, revealed by the 
union, is said to be the first contem- 
plating construction of ocean-going 
ships on which trucks can be loaded 
and unloaded under their own power. 
Railroads continue study of piggy- 
back operation to cut transportation 
costs on land. 
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new products 


New Tap for Self-Lock Threads 

Newly invented taps which pro- 
duce self-locking internal threads and 
largely eliminate use of bolts, nuts, 
lock nuts, cotter pins, and locking 
wires, are being offered to industry 
by the Ever-Lock Tap Div. of Shear- 
cut Tool Co., 7045 Darby Ave., 
Reseda, Cal. 

The taps are manufactured to close 
tolerances, produced in Class PG- 
Il tap classes only, but are made to 
produce three classes of fits: snug, 
tight. and extra tight. Standard go 
and no-go thread plug gauges, Class 
III fit, may be used for inspection 


with no special gauges required. 


Only one class of screws or bolts 
are said to be needed. Standard cap 
screws of either hexagonal, square, 
or socket head type may be substi- 
tuted for a bolt, and the screw can 
be tightened to proper degree for 
locking and holding by a_power- 
driven or hand-operated torque 
wrench for uniform locking and hold- 
ing tension. Price for the tools in- 
cludes a patent license for pur- 
chaser’s use in production and manu- 
facturing except for production of 


lock nuts, withheld by the inventor. 


Dry-Charge Battery Development 

Gould - National Batteries, Inc.. 
Trenton 7, N. J. announces it is pre- 
paring to manufacture a new type of 
dry-charge electric storage battery 
which is stated to be able to retain 
its initial charge over much longer 
periods of time than ever possible 
before under adverse temperature 
and moisture conditions. This qual- 
ity, it is said, may in large part elim- 
inate the need for charging equip- 


ment which must now be on hand in 


Diesel Power 


many military installations. Pur- 
chases of dry-charge batteries by the 
government exceed those of private 
industry. 

According to A. H. Daggett, presi- 
dent of the company, the new type 
will also require introduction of sul- 
phuric acid when needed for use, but 
the soaking period “is a fraction of 
that required by the present battery 
to make it ready to deliver current 

Our tests indicate that even 
submarine batteries. the largest built, 


after a long period of idleness can 


TO STOP 


“little troubles” 


from causing 
ENGINE BREAKDOWN 


be brought up to charge in the time 
required to uncover the engines, 
while the present-type battery would 
take several days.” 

The new process makes available 
to industrial users a type which “can 
be kept 


without suffering deterioration.” For 


indefinitely for stand-by 


automotive replacement purposes, 
the new battery will permit dealers 
to “keep a dry-charge inventory with 
confidence that there will be no sub- 
stantial deterioration even though 
kept on the shelf for a long time”. 


* 
om 


Yes .. . little troubles such as overheated cooling water or lube oil 


pressure failure can develop anytime in any engine. But, let them 


go undetected and serious engine damage coupled with lost pro- 


ductive time can occur. That's the big reason your engines need 


Penn Safety Controls! 


Here’s the protection you get! At the first hint of overheated 


water or oil pressure failure, the Penn Control will sound an alarm, 


flash a warning light, or stop engine operation ... 


whichever you 


choose. Then, you can investigate and correct the little troubles 


before damage occurs. Learn more about this /ow-cost protection. 


Write Penn Controls, Inc., Goshen, Indiana. Export Division: 13 E. 
40th Street, New York 16, N. Y., U.S.A. In Canada: Penn Controls 


Limited, Toronto, Ontario. 


, | ¢ 


AUTOMATIC CONTROLS 


FOR HEATING, REFRIGERATION, AIR CONDITIONING, GAS APPLIANCES, PUMPS, AIR COMPRESSORS, ENGINES 
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organizational news 


Duncan 
R. 


Fraser 


Alco Director Retires 

Effective April 27, Duncan W. 
Fraser retires as chairman of the 
board of directors of the American 
Locomotive Co. Concurrently, it was 
announced, the office of chairman 
will be discontinued. 

Mr. Fraser has been with the com- 
pany since 1901. He was first elected 
a director in 1924, became a member 
of the executive committee in 1939, 
and its president in 1940. He became 
chairman in 1945, and in 1950 took 


FILTERS MAY LOOK ALIK 


a Tete - 


IT’S WHAT’S 
INSIDE 
THAT COUNTS 


The Efficiency 
of LUBER-FINER’S 
Patented Process 

HAS NEVER 


BEEN EQUALLED! 





DON’T BE MISLED BY PRICE ALONE! 
There is NO substitute for DIESELPAK’S Patented Filtering Process for H. D. Compounded oils AT ANY 
PRICE. The DIESELPAK cleans more oil faster—keeps it CLEAN longer—and gives more service 
and better engineered protection than any other filtering element. it PAYS to get the BEST! 


7 PROTECTS ENGINE 


The DIESELPAK is designed to remove not 
only ABRASIVES but also CONTAMINANTS 
such as moisture, carbon, acid, etc. from oil, 
and is engineered to keep the filtering i 
and the removed cont i rom migrat- 
ing back into engine. The DIESELPAK assures 
continuous protection that reduces engine 
wear and maintenance costs far beyond that 
possible with other types of filter elements. 


/ EXTENDS PERIODS BETWEEN DRAINS 


The DIESELPAK collects and holds even the 
most finely dispersed contaminants without 
affecting or removing compound additives 
from the oil. A glance at the dip stick will 
show that the oil is CLEANER-—-symbol of 
better lubrication and longer oil life enjoyed 
only by Luber-finer users 


v7 TAKES LESS OIL 


The DIESELPAK because of its engineered 
construction requires 2 to 4 quarts less oil 
than spongy substitute filter elements being 
offered for use in the Luber-finer housing. 
This is an additional saving enjoyed when 
using the DIESELPAK. 





STANDARD of the INDUSTRY 
SINCE 1936 


Since Luber-finer was first introduced to 
the public in 1936, it has gained world- 
wide acceptance by millions of satisfied 
users everywhere. Luber-finers are ap- 
proved by major oil companies and petro- 
leum engineers. Luber-finers are standard 
or optional equipment on America’s fore- 
most stationary engines, diesel trucks, 
tractors and earth-moving machinery. 


LUBER-FINER PACKS AVAILABLE: 


1. REFINING PACK—Introduced vo the 
public in 1936 for use with straight min- 
eral oils, fuel oils and inhibited indus- 
trial oils. 

2. DIESELPAK—First made available in 
1941, the DIESELPAK was primarily de- 
signed for use with H. D. detergent com- 
pounded oils under the direction of Dr. 
Ulric B. Bray, B.S., Ph.D., F.A.I.C., in- 
ternationally known Petroleum Chemist. 
The DIESELPAK has also achieved out- 
standing results when used with fuel oils 
and straight mineral oils. 











Why take chances with expensive equipment? WRITE TODAY 
for complete information on what to look for before you 
buy either Filters or Replacement Packs—see how you can 
save many dollars and hours in maintenance. 


LUBER-FINER, INC., 


2510 $. Grand Ave., Los Angeles 7 








on the office of president, which he 
held until 1952. 

During the period of Mr. Fraser's 
presidency and chairmanship, Alco 
changed its business completely, 
switching from almost total produc- 
tion of steam power and equipment 
for the railroad industry to produc- 
tion of diesel-electric locomotives and 
a diversity of products for other in- 
dustries. At present, it is not produc- 
ing a single item it manufactured 25 


years ago. 


Mack Names Managers 

Mack Truck Corp. announces the 
appointment of C. E. Cole as manager 
of its Los Angeles district office. 
Also disclosed were the appointments 
of Leonard F. Lindstrom as assistant 
to the western division manager, and 
of Walter R. Stoner as manager of 
national accounts and fleet sales in 
southern California. 

All three are veterans of the com- 
pany. Mr. Cole joined the company 
in 1924 as a clerk and was auditor, 
purchasing agent. and assistant 
branch manager before his new ap- 
pointment. Mr. Stoner joined in 1917 
and has previously held Los Angeles 
branch and western division man- 
agerships. Mr. Lindstrom, who began 
as a clerk in 1924, rose to manager- 
ship of the general sales department 
in Allentown, Pa. before transferring 
to the Pacific Coast. 


Penn Service Engineer 

Ora E. 
appointed service engineer for Penn 
Controls, Inc. to replace K. W. Fisher 


who was 


Johnsonbaugh has been 


recently named district 
manager at Dallas. 

Mr. Johnsonbaugh, in addition to 
operating his own service organiza- 
tion, has served as service engineer 
and chief engineer for various com- 


panies. 


Johnsonbaugh 





DDD new literature 


Creep-Testing Machines 

The behavior of metals at normal 
temperatures gives practically no in- 
dication of high-temperature — be- 
havior. The development of new 
metals for high-temperature service 
has increased the need for accurate 
creep-measuring methods, i.e., di- 
mension change as related to stress, 
temperature, and time. 

To meet the need for this testing 
equipment, Baldwin-Lima-Hamilton 
Corp., Philadelphia 42, Pa., has de- 
veloped five types of creep-testing 
machines for standard-sized metal 
specimens and is presenting a de- 
scription of these in a 12-page bul- 
letin. The lever-arm and screw-type 
machines, Microformer-type and 
new SR-4 


machines, and a constant-strain rate 


automatic — relaxation 
machine are described, along with di- 
mensional diagrams. pictures. and 


specifications. 


1-H Tractor Service Tools 

Just issued by the Owatonna Tool 
Co., Owatonna, Minn., is a new bul- 
letin, “Service Tools for International 
Tractors”, illustrating approved 
methods for performing many opera- 
tions normally encountered in servic- 
ing and repairing International 
Harvester farm tractors. Instructions 
for removing and installing gears, 
bearings, pulleys, shafts, pre-combus- 
tion cups, cylinder sleeves, injection 
nozzles, etc., are contained. 

The publication, part of the In- 
ternational “5-Star Service Program” 
featuring approved tools and equip- 
ment, also includes complete tool 
sets, both manually- and hydraulic- 
ally-operated for special maintenance 
work. Complete details and a free 
copy of the manual are available from 


the company. 


List on Oil Displays 

To help those responsible for the 
preparation of oil industry displays, 
Petroleum Institute, 
50 W. 50 St.. New York 20, N. Y.. 


has compiled a list of exhibits which 


the American 


are available for loan in various sec- 


tions of the country. It has been 


Diesel Power 


published in the form of a 20-page 
catalog, “Exhibits About Oil”, which 
contains illustrations, details of the 


exhibits, and identity of individuals 


or companies to contact. 

Exhibits cover petroleum explora- 
tion, production, refining, transpor- 
tation, and general subjects. Among 
exhibits listed are derricks and drill- 
ings masts, an engineering model of 
a fluid catalytic cracking unit, a 
working model of an oil refinery, a 
pumping station, and an offshore di- 


rectional drilling model. 


Sperry Review 

Sperry Rail Service, Div. of Sperry 
Products, Inc., Danbury, Conn., has 
issued an anniversary issue of “The 
Sperry Review” to commemorate the 
25th year of operation of the divi- 
sion. 

Articles trace the development of 
the company’s first detector car for 
rail testing, describe the first com- 
mercial rail test, and present a sum- 
mary of 25 years of testing. Center 
spread of the issue is devoted to his- 


torical photographs. 





ROCKFORD CLUTCHES are factory, 


field and road tested to make sure 


they will stand up under the torque, 
shock load, engagement frequency 
and duration, slippage, reversal, etc., 
required by the machines in which 
they are to operate. Because of this 
exacting on-the-job application, 
down-time for clutch adjustments or 
repairs has been reduced to a mini- 
mum. Let ROCKFORD engineers 
help you get more work time from 
your machines. 


coker @ te) Soma kthgel Mik sb iie). 


ENGINEERING MAKES 
IT WORK... 
PRODUCTION MAKES 
1T AVAILABLE 


Send for This Handy Bulletin 


BORG. 
WARNER 


1301 Eighteenth Avenue, Rockford, Illinois, U.S. A. 





New Continental Diesels 
= new products Two major additions to the line of 
Continental Motors Corp., Muskegon, 
Mich.. for transportation and in- 
dustrial use, have been announced. 
\ new 6-cyl series of 802-cu in dis- 
placement is now in production and 
a line of V-8’s in both gasoline and 
high-speed diesel is being planned. 
The new transportation model, 
SD6802, develops 217.5 hp at 2200 
rpm, while its SD802 companion in- 
dustrial model (pictured here), pro- 
duces 185 hp at 1800 rpm. Both 4- 











Mutual’s Chromates are widely used throughout in- 
dustry to inhibit corrosion. In the diesel field, they are 
used advantageously in the water cooling systems of 
locomotive, marine and stationary diesels — in closed 
engine jackets, open towers and evaporative condensers. 
Chromates are particularly effective in combatting cor- 


rosion of engine cylinder liners. 


Mutual is the oldest and largest manufacturer of 


Chromium Chemicals. Our technical staff will be glad 


to advise you on the application of Chromates in your 


corrosion problems. 


SODIUM CHROMATE SODIUM BICHROMATE 
POTASSIUM CHROMATE — POTASSIUM BICHROMATE 


UTUAL CHE 





cycle engines feature the “cushioned 
power” principle of the company. 

“Cushioned power” represents a 
special combustion chamber design 
which is said to promote high tur- 
bulence for homogeneous fuel-and- 
air mixing to assure clean combus- 
tion and wring all power from the 
fuel. Continental engineers state that 
this design also holds the pressures, 
developed within the cylinders when 
fuel is ignited, to lower limits and 
does away with the need for the 
“beefed up” block responsible for 
excessive weight; crankshaft; rods; 
and other parts of specially-heavy 
design. 

The result is said to be a wide 
interchangeability of parts with the 
company’s gasoline-powered models. 
Maintenance, it is claimed, is fur- 
ther simplified by the SD series’ 
overhead valve design, permitting use 
of exchange cylinder head assemblies 


and minimizing down-time. 


Straight Form Thermometer 

Rochester Mfg. Co., 100 Rockford 
St., Rochester 10, N. Y. is producing 
a new straight form industrial ther- 
mometer of all stainless steel con- 
struction. 

The instrument has a 6-in dial 
chamber which is hermetically sealed, 
and undergoes a rigid submersion 
test in final inspection. An external 
recalibration device makes it possible 
to reset the pointer without breaking 
the seal. The thermometer can also 
be supplied with the stem at any 
angle in relation to the dial face. 
Stem lengths come from 2'% in to 
S in. All standard industrial tem- 
perature ranges are covered from 

90°F to 1000°F. 


Diesels in Truck Refrigeration 

A new diesel power unit, claimed 
to cut truck refrigeration costs up 
to 70 per cent, has been developed by 
Wilkinson Mfg. Co., Ft. Calhoun, 
Neb. Believed to be among the first 
ever adapted for use in truck refrig- 
eration, the new power units are 
now optional for the Wilkinson Wil- 
cool refrigeration unit which uses in- 
terchangeable diesel, gas, or propane 


engines. 


March, 1954 





news of our industry 


Locomotive Rebuild Service 

The American Locomotive Co. an- 
nounces that it has established a 
locomotive rebuild service to repair 
and rebuild entire diesel units and 
their component parts. The service 
has two stated objectives: to assist 
railroads in maintaining and improv- 
ing the high utilization standards in- 
herent in the diesel locomotive, and 
to help them keep repair costs at 
lowest level without high capital ex- 
penditure for major repair facilities. 

The service is available immediate- 
ly and includes repair of wrecked or 
damaged diesels. A portion of the 
diesel locomotive production facili- 
ties at the Schenectady plant will be 
utilized for the rebuild service. 

Executives of the company point 
out that many of the Alco diesels in 
those built 
during and before World War II, 


have reached a service age which 


operation, particularly 


justifies rebuilding or modernization 
to latest designs. They add that con- 
stant improvement in design and pro- 
duction of locomotives has made it 
possible for railroads to extend the 
service of older diesels and by mod- 


ernization, to improve on savings. 


DEMA Symposium 
A regional symposium on diesel 
engine and compressor intake air 


cleaning, sponsored by the Diesel 
Engine Manufacturers Assn., will be 
held at the American Air Filter Co., 
215 Central Ave., Louisville, Ky., on 
April 13. 

The company’s sales and research 
engineers will speak on intake air 
filter design, performance, and appli- 
cation. A panel discussion on the 
subject will have as members: O. H. 
Moore, research director, Tennessee 
Gas Transmission Co.; Leo Brinson, 
assistant to the chief engineer, Nord- 
berg Mfg. Co.; C. J. Kramer, chief 
engineer, C. Lee Cook Mfg. Co.; and 
Arthur Nutting, vice president of 
engineering, American Air Filter Co. 

All who wish to attend may regis- 
ter by writing to C. C. Sowerby, 


manager, Engine and Compressor 


Products. American Air Filter Co. 


Diesel Power 


trailers on flat cars 
points. The New York, New Haven 
& Hartford is said to have been 


NYC Orders Piggyback Study 


The New York Central System re- 


cently announced that it has engaged 
Rail-Trailer Co. to study, with truck 
operators, the prospective market for 


piggyback 


movement of highway 


between key 


operating such service for several 
years. 


Present plans envision service first 


on New York to Chicago, Detroit to 
Chicago, New York to Cleveland, and 


Cleveland to Chicago routes. Aim 
is to recover a large volume of inter- 
city freight now moving over the 
highways. 

William White, president of Cen- 
tral, described the proposed plan as 
“a combination of the inherent ad- 
vantage of all-weather rail transport 
with the pick-up and delivery flexi- 
bility of the motor common carrier, 
and one by which truck operators can 
reduce their operating costs by using 
efficient, economical rail movement 


for their inter-city hauls”. 


The permant— 
to exhau 


motion prob 


FLEXON 
Pree-Plering 
Stainless Steel 
EXPANSION 
JOINTS 


st line 
lems 


Vibration and thermal expansion and contraction in exhaust lines 
can be a serious problem when these lines are connected to rigid 
structures. The permanent solution to these problems is a FLEXON 
Free-Flexing Expansion Joint. Its precision fabricated stainless steel 
flexible element provides the resistance to corrosion and to fatigue 


stress that is essential for long life. 


FLEXON Free-Flexing Stainless Steel Expansion Joints represent 
the culmination of over fifty years experience in the design and man- 
ufacture of flexible metal assemblies. This is your best assurance of 
long, trouble-free service when you specify FLEXON for vibration 


and expansion connections. 


Sizes of FLEXON Expansion Joints range from 3” to 48". Full 
specifications are given in the Flexon Expansion Joint Bulletin. Write 


for your Copy. 


EXPANSION JOINT DIVISION 


Orporation. 1363 §. THIRD AVENUE © MAYWOOD, ILLINOIS 


ORMERLY CHICAGO METAL HOSE CORPORATION 


Manufacturers of thermostats and flexible metal tubing. 


ed industry 
fer ever 52 veers 


Plants at Maywood, Elgin, Rock Falls and Savanna, Ill. and Memphis, Tenn. 


In Caneda: Flexonics Corporation of Canada, Lid., Brampton, Ontario 








PROTECT YOUR 
INJECTORS with 


PIONEERS IN MODERN 
OIL FILTRATION 


FUEL FILTER 


@ ELEMENTS 


THEY DO A 3-WAY JOB 
@ THEY FILTER 


@ THEY CLARIFY 


@ THEY PURIFY—at one 
cost in ONE OPERATION 


1 ’ 
PHYSICALLY 
CLEAN — ABsorbs 
dirt, carbon, 
metal 


2. ee 
CHEMICALLY 
PURE — ADsorbs 
soluble 
contaminants 


CLEAN — Stops and 
holds MICRONIC 
PARTICLES 


PROTECT YOUR INJECTORS... 
KEEP THEM CLEAN ... 
ELIMINATE COSTLY REPAIRS 


Fuel oil leaves the refinery in perfect 
condition. Oxidation and contamina- 
tion start in storage. Briggs Patented 
Molded, Fullers Earth Elements offer 
three-way 100% protection against 
engine down time due to contami- 
nated or dirty fuel. 


Be sure your oil is clean three ways— 
shatlaalle - chemically - and visibly. 
The Briggs molded fullers earth filter 
element is the secret. 


FOR OVER A 
s QUARTER OF 
A CENTURY 


The Briggs Filtration Company, Dept. 24 
River Road, Washington 16, D. C. 


At no obligation, please send me _ infor- 
mation on Briggs fuel filter elements and 
filter cases 
Name Title 
Company 


| 
| 
] 
| 
| 
| 
| 
Address ] 
| 





| article 


What Do You Know! 


(Answers to questions on page 43) 


” While me- 


off the cam 


1. Correct answer is “c 


tal is taken nose, an 


| equivalent amount is also taken off 


article on 


a sketch. 


the base circle. See the 


Page 52 for discussion and 


2. Correct answer is “b”. A reason 
is that the point of cam and tappet 
contact does not always lie on the 


axis of the tappet. See the article 


mentioned above. 


””, While maxi- 


mum lift would be the same, the lift 


3. Correct answer is “I 


at various degrees of rotation would 
differ points 
would be different distances from the 


because the contact 


axis of the tappets. See the article 


mentioned above. 


1. Correct answer is “b” and “ec”, 


Both 


helpful in reducing the heat load to 


functions are related and are 


the engine. See article on Page 48. 


. > 


ference 


is correct answer. The dif- 
involves many factors cover- 
above. 


ed in the article 


6. Correct answer is “b”’. The funce- 


tion of the electrolyte is largely that 
of a conductor in the nickel-cadmium 
cell and there is no chemical reaction 
as occurs in the lead-acid cell. See 
the article above for details. 

7. Again the correct answer is “b”. 
Since is no chemical reaction 
between the electrolyte and the cell’s 
active 


there 


materials, there is no change 


in the specific gravity of the alkaline 
electrolyte. See the 


article above for 


details. 


6. And again, “b” 


is correct. A lower 


piston speed was thought desirable 
for the compressor piston and thus 
the stroke 


was reduced. See the 


on Page 47. 


9, Correct answer is “a”. To be more 


accurate, it is a combination of hy- 


draulic and mechanical drive. See the 


article on Page 34. 


Cylinder Overload 
Scaled Jackets 
Detonation 


How much of your engine main- 
tenance bill is due to repair of 
breakdowns that could have 
been avoided—if you'd had 


advance warning? 


At a fraction of that cost, Alnor 
Exhaust Pyrometers offer you a 
constant check of engine per- 
formance—advance warning of 


Preignition 
Clogged Ports 
Faulty Injection 


Get the best from your diesel— 
minimum fuel consumption perf 
horsepower and long service un- 
interrupted by foreseeable break- 
downs. Get constant protection 
of your engine, cylinder by cylin- 
der, with an Alnor engineered 
Exhaust Pyrometer System. 


Get Full information — Quickly! 
Your nearby Alnor Diesel 
specialist is conveniently listed 
in the classified directory. Ask 
him to help you select the 
Pyrometer and thermocouple 
assembly designed for your en- 
gine. Or send for Bulletin 4361 
with complete details of the full 
Alnor line of Pyrometers. 


ILLINOIS TESTING 
LABORATORIES, INC. 
Room 507, 420 N. La Salle St., 
Chicago 10, Illinois 


March, 1954 





IF YOU WANT SMOOTH PUMPING 


PULSATING, re.) SMOOTH, 
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ROTARY PUMPS 





Use VIKING rotary pumps and 














you won't have pulsating, spas- 
modic delivery with aerated and 
foamy discharge. 


With VIKINGS, you have fast, 
smooth priming and constant, 
even discharge of the liquids 
from beginning to end. 


You can also handle not only 
thin, gaseous liquids, but heavy, 
viscous liquids as well. And all 
can be handled with excellent 
results. 


>, Ask for further details to- 
VIKING] day. Bulletin 54SD sent 
| AN NSoaeM= |] promptly on request. 


‘a 


VIKING PUMP SOMeaNY 


er ns Sia 


high in performance 


PIERCE 


GOVERNORS 
for all Gas 
and Diesel Engines 


Pierce centrifugal governors 
are your most dependable 
and efficient control 
mechanisms for industrial 
engines .. . from small 
generator sets to monster 
power units . . . gas (LPG), 
gasoline or diesel. For 
engines requiring extra 
power to position fuel rack 
For distributor's name or information on or valve, the Pierce 
special governing problems, write centrifugal with hydraulic 
The PIERCE GOVERNOR Co. booster (for original 
INCORPORATED equipment only) is ideal! 
1614 Ohio Avenue » Anderson, Indiana Replacement governors and 
parts are available through 
your local distributor or 


PIERED fuel injection service station. 


“SPECIFY PIERCE CENTRIFUGAL 
GOVERNORS ON YOUR ENGINES” 


Diesel Power 


9 er © a 
8 
é 


STATIONARY & MARINE 


AT ITS VERY FINEST, REFLECTING 
ADVANCES DEVELOPED BY 
SPECIALISTS LONG IN THE FIELD OF 
DIESEL DESIGN AND ENGINEERING 


73 TO 2284 H, P. 


nterprise 


DE P.t DS AG: tf 


Diesels 


Orpen» 











“AMOT" 
THERMOSTAT 


“Performance without trouble” is 
the reason more engine manu- 
facturers, pipe lines, power plants, 
oil companies and shipyards are 
using AMOT as standard for 
automatic engine water and oil 
temperature control. AMOT 
thermostats offer the following 
advantages: 


. Large capacity combined with light weight. 


9. 


10. 


. Excellent reliability even under extreme shocks and vibration. 
. No external bulbs or tubing to break and cause trouble. 
. Temperature is fixed and cannot be tampered with by 


operator. 


. Holds close regulation and is not sensitive to pressure. 
. Operating forces are very large and with no packing glands 


there is no chance of valve ever sticking or becoming 
inoperative. 


. Because of its simple and rugged construction, practically no 


maintenance is ever required. 


. Has positive 3-way valve action in which full pump capacity 


flows through the engine at all times. 

Compact in size and will operate in any position, which 
facilitates piping. 

Available in pipe sizes up to 6” for all types of gas and 
diesel engines. 


Write for catalog and name of your nearest AMOT 
representative. 


AMERICAN MOTORS CO. 


RICHMOND CALIFORNIA 















DIESEL 
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Specity 


TRMTORLER 
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FLEXIBLE 
HOSE ASSEMBLIES 


DEPENDABLE 
SERVICE 


QUALITY 
PRODUCTS 


WRITE FOR 
COMPLETE 
INFORMATION 





STRATOFLEX: WORTH, TEXAS 
BRANCHES: P.0. BOX 10398 


ATLANTA - CHICAGO - DAYTON - HOUSTON - KANSAS CITY 





LOS ANGELES - MINNEAPOLIS - NEW YORK - ODESSA - TULSA 
In Canada: 
STRATOFLEX OF CANADA, Inc., TORONTO 18, ONTARIO 


news of our industry 


Lubrication Engineering Corse 
Institute of Tech- 


nology announces that a special pro- 


Massachusetts 


gram in lubrication engineering, to 
give engineers in industry an oppor- 
tunity to study applications of new 


techniques and methods, will be given 


£ 


Although in- 


engineers re- 


from June 15 to 25. 
tended primarily for 
sponsible for lubrication maintenance 
and scheduling in industrial plants, 
it is announced to be also suitable 
for those in the petroleum industry 
who wish to become better  ac- 
quainted with the field, and for en- 
gineering students. 

The course will open with a survey 


of the 


on hydrodynamic 


field and will include lectures 


lubrication, bear- 
ing materials. fluid and solid lubri- 
cants, lubricating systems, and plant 
friction and 


maintenance. Films on 


lubrication will be shown. 
ICE! Elections 
| 


engine 


sales manager of the 
of the Le Roi Co.. 
has been elected president of the In- 


Heuser. 


division 





ternal Combustion Engine Institute. 


The institute is composed of major 
engine manufacturers. 

Other 
president: 


officers elected are—vice 
B. G. VanZee, chief engi- 
neer, Minneapolis-Moline Co.; 
tary: H. W. 
Caterpillar 


secre- 
Smith, consulting engi- 
Tractor Co.; and 


Cook, 
. Hercules Motor Corp. 


neer, 
treasurer: J. D. secretary- 


treasurer 


1954 EMD Training Program 


Drawing from experience gained 
in training customer personnel over 
the past five years, the Electro-Motive 
Div. of General Motors plans to con- 
tinue with its sixth year of classes 
in its purchases and stores training 
program. The program has been de- 
signed to aid customers by present- 
ing efficient and economical methods 
for ordering, stocking and handling 
of diesel locomotive parts. 

Classes are scheduled throughout 
the year to have as many customers 
of the 


starts 


take advantage 
First 
March 15. Application for the classes 
official 


as pt »ssible 


5-day courses. course 


are made through railroad 


channels. 


DIESEL USERS AGREE 


that for Completely Dependable 
Automatic Lubrication, 


it's 


aN 





FORCE FEED 


LUBRICATORS 


DIVISIO 





271 BABCOCK STREET, 


FRONTIER 


INDUSTRIES 
BUFFALO 10, N. Y¥. 
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what you 
should know 
about 
DIESEL —s 


_NEW Pe 
"FILM HAS YOUR ANSWERS! 


For a quick “Diesel education,” you . . Why they'll do it better . . . how 
should see this new color slide film. diesels save you money. 

You'll be wiser in the ways of mod- For a personal showing of ‘‘What 
ern diesel engines ... how they op- You Should Know About Diesel En- 
erate . . . how they compare with gines,” see your P&H Dealer. Or, 
gasoline engines ... what they'll do write us for details. 











DIESEL ENGINE DIVISION 


HARNISCHFEGER 


CORPORATION eaystat take, 1INoIs 


BM line, 19 mmm ee 





Consult ELLWOOD , en 


on all Your Forging liner cleaning 
Requirements se i 


The right half of it was cleaned 
with an Oakite material specially 
designed for the safe, speedy re- 
moval of carbonized oil. You can 
SEE the effectiveness of Oakite 
cleaning... the better job your 
road can expect to obtain when 


cleaning liners, pistons and other 





Diesel engine parts. 


Quality Precision Crankshafts We shall be glad to demonstrate 

. . in your own diesel repair shop... 
For Diesels = Since 1910 +o % or send you more details on re- 
quest. Oakite Products, Inc., 22C 
Rector Street, New York 6, N. Y. 


ELLWOOD CITY FORGE COMPANY siti 
CRANKSHAFTS - CONNECTING RODS OAKITE 


MACHINE FORGINGS negate 


ELLWOOD CITY.PENNA. Technical Service Representatives Located in 


Principal Cities of United States and Canada 

















Diesel Power 





we 


FUEL INJECTION SALES & SERVICE 


GBs a SAVE TIME AND MONEY BY EMPLOYING FUEL INJECTION SPECIALISTS 





CALIFORNIA 


NEW YORK 








D—I—G—S 


Diesel Injection & Governor Service, Inc. 


authorized AMERICAN BOSCH — SALES & SERVICE 
AMERICAN HAMMERED PISTON RINGS 
Specializing in all types fuel injection systems & governor repair 


985 Seventh St. Oakland, Calif. 
Phone: Templebar 6-0733 


AUTHORIZED SALES & SERVICE 


American Bosch — Bendix — Demco 
We service all makes of 
Fuel injection equipment & Hydraulic Governors 


A & D Diesel Service, Inc. 


145 — 2lst St. Brooklyn 32, N. Y. 
South 8-3461-7637 





FLORIDA 


NEW YORK 





MIAMI—IN FLORIDA 
FLORIDA DIESEL SERVICE CO. 


American Bosch Fuel Injection Service 
LEECE NEVILLE—DELCO WICO-FAIRBANKS MORSE 


1930 N. Miami Ave. Phone 35015 


CORETTI-GROSS, Inc. 


Complete Engine & Accessory Unit Reconditioning 
Gasoline & Diesel 
44 SECOR LANE PELHAM MANOR 65, N. Y. 
NYC Phone FAirbanks 4-7700 PElham 8-3900 





MARYLAND 


NORTH CAROLINA 





CENTRAL DISTRIBUTORS 
Maryland — Delaware — District of Columbia 
For American Bosch and Scintilla Diesel Fuel Injection 
ipment Service and Sales 

PARKS & HULL 


Automotive Corporation 


1033 Cathedral Street — Baltimore, Maryland — SA. 7-8383 





MASSACHUSETTS 





NEW ENGLAND SERVICE 


W. J. CONNELL CO. 
Diesel Fuel Injection and Governor Service 


Newton Industrial Center Airport Road 
BOSTON, 64 HARTFORD, CONN. 
DEcatur 2-3630 Tel. 5-3403 


Don t Ne es lect THE FUEL 


nl EQUIPMENT 
ON YOUR DIESEL ENGINE 


Getting top performance from a Diesel engine depends on 
the condition of the fuel injection system. Play safe by get- 
ting in touch with us. We have factory trained mechanics 
and the official repair and testing equipment needed for 
doing the job the right way. 


CAROLINA RIM & WHEEL CO. 


301 East 8th St. 
CHARLOTTE, N. C. 


Phone 7-1093 





MISSISSIPPI 


NORTH CAROLINA 





Womack Grothers DIESEL SERVICE 


totic 


Diesel Fuel Injections, Starting Lighting, and Magneto 
Sales and Service 


1321 S. Gallatin St. Jackson, Mississippi 





DIESEL INJECTION SALES & SERVICE 


fully equipped to service 
American Bosch, Bendix Scintilla, Caterpillar, Cummins 
and International fuel systems 


Pierce, Marquette & Woodward governors 
3015 HILLSBORO STREET RALEIGH, N. C. 





MISSOURI 


OKLAHOMA 





DIESEL FUEL INJECTION SERVICE CO. 
9331 S. Broadway 
St. Louis 23, Missouri 


DISTRIBUTORS OF FUEL INJECTION EQUIPMENT 
We service and stock parts for: 


American Bosch 
Bendix Scintilla GM. 567—278—268 

Adece Products Woodward Governors 
Demco Pierce A Handy Governors 
Cooper-Bessemer Nozzle Testers 
Fairbanks Morse O.P. Meteorite Compression 
Excello Testers 

Caterpiller Nozzles hanulean Bosch Fuel Filters 
Cummins Nozzles 


GM. 171 Series 


Phone: Vernon 2-2121 


MAGNETO IGNITION COMPANY, INC. 
TULSA, OKLAHOMA 


Authorized Service and Sales 


AMERICAN BOSCH — SCINTILLA 
701 West 5th PH-2-8197 





PENNSYLVANIA 





SULLIVAN BROS. 


Fuel Injection—Governors 
American Bosch Distributors 


1718 Fairmount Avenue 
445 North 63rd Street 


PHILADELPHIA PENNSYLVANIA 





MISSOURI 


TENNESSEE 








ST. LOUIS, MO. 
2900 Washington Blvd. Phone: Jefferson 7200 
Electric Parts & Service Co. 


American Bosch Fuel Injection—Electrical 
Carburetor & Magneto Service 








AMERICAN BOSCH SERVICE STATION 


Genuine Parts and Complete Rebuilding 
Cummins — Waukesha — Buda — Nordberg — 
Kohler Engines 


PRECISION PARTS CORPORATION 
400 N., First St. Nashville, Tenn. 











FA FUEL INJECTION SALES & SERVICE C\/ 


<a 
LS 
4 SAVE TIME AND MONEY BY EMPLOYING FUEL INJECTION SPECIALISTS 





TEXAS 


jacw 
BS’ 
VIRGINIA 





BEARD and STONE 


FUEL INJECTION — ELECTRICAL — CARBURETOR 
AND MAGNETO SERVICE 
Dallas . Texas 


Houston - 


DIESEL INJECTION SALES & SERVICE 
Fuel Injection-Governor Specialists 
SERVICE SALES: All Makes & Types 


814 8th Street 808 Union Street 
SALEM, VIRGINIA NORFOLK, VIRGINIA 





TEXAS 


WASHINGTON 





Womack Grothers DIESEL SERVICE 


Diesel Injection Pump & Nozzle 

Sales & Service 

123 W. Carolina 
SAN ANTONIO, TEXAS 


1302 Caldwell 
CORPUS CHRISTI, TEXAS 








SEATTLE INJECTOR Co. 


Fuel Injection Equipment and Accessories for 
Internal Combustion Engines 


Sales Service 


2706 Second Avenue 


Telephone 
Seattle 1, Washington 


SEneca 2966 








@ ® GENERAL MOTORS — 268-A 278-A — 567 


INJECTORS — FUEL PUMPS 
TIPS— VALVE ASSEMBLIES — PLUNGERS & BARRELS — COMPLETE UNITS 


71_ %& FAIRBANKS MORSE OPPOSED PISTON  ® * 
PARTS OR EXCHANGE 


| 


mHo=—DVAMAZMm 











GEORGE W. STETSON, JR. 
“INTERNATIONAL % CATERPILLAR * SUPERIOR D * ALCO * BUDA * HERCULES 


BOUGHT — SOLD 


Engine Parts =Crankshafts — Blowers — Heads— Liners — Rings — Pistons = Injectors — Fuel Pumps 


IMPORTED BOSCH REPLACEMENTS 
141 MILK STREET 


BOSTON, MASS 











new products 


Waterproof Power Plug 
Cannon Electric Co., 3209 Hum- 
boldt St., Los Angeles 31, Cal., has 


released information on a new rapid 


disconnect power plug and receptacle, 
Nos. 21295-1 and 20296, for use on 
tractors, trucks, buses, stationary en- 
gines, oil field equipment, or any 
other portable or stationary prime 
power sources. The fittings carry two, 
200-amp contacts for No. 0 cable, 
with 110-v to 440-v service. Cable 
entry is water-tight sealed with a 
screw-tightened clamp. 

The plugs are designed to eliminate 
need of separate starting batteries on 
individual items of power-driven 
equipment wherever there is need for 
auxiliary power. They provide a plug 
unit which may be attached to the 
free end of a cable leading from the 
power plant of the power source, and 
any desired number of receptacles. 
One may be mounted on each item 
and attached to the cables leading 
to its starter motor to take the place 
of its usual battery. 


Diesel Power 


Portable Metal Band Saw 


Porter-Cable Machine Co., Syra- 
cuse 8, N. Y., has introduced a port- 
able electric metal-cutting band saw, 
weighing 16 lb and said to be fast 
and light enough to be used free-hand 
in any position. Stock-cutting capa- 
city is up to 314 in by 414 in. 

The saw is equipped with a '%4-hp 
Universal 115-v AC motor controlled 
by a trigger switch. Band speed is 
240 surface fpm under load. Entire 
machine is 7'4-in high, 714-in wide, 
and 191,-in long. It can be operated 
in any position: overhead, vertically, 
or within 14-in flush with floor. 
Blades come in a range of 6 to 32 
teeth per inch for all types of cutting. 


Leak Detector 

American Gas & Chemicals, Inc., 
45 Rockefeller Plaza, New York 20, 
N. Y. announces production of a 
special formula liquid, called “Leak- 
Tec,” for detecting minute leaks 
where gas or air are used. 

The product comes in a _ plastic 
bottle. By squirting the material on 
surfaces or around piping, it is said 
to penetrate rust scales, cracks, and 
creeps over surfaces, creating bubbles 
where the leak occurs. No brushing 
is necessary and the product is spe- 
cified non-inflammable, non-explosive, 
and non-injurious to the person us- 


ing it. 


New Cold Solder 

A cold solder, usable for emer- 
gency repairs and maintenance re- 
quiring a coating, filler, or compound 
with the hardness of non-corrosive 
metal, has been developed by A. L. 
Okun Co., 148B-026 58th Ave.., 
Flushing 55, N. Y. It can be spread 
on with a putty knife straight from 
the can, or thinned down to a brush- 
ing or spraying consistency with a 


special solvent. 























WANTED 6. M.°71° 


Discarded ates on & assembiles. 


interstate diesel service, incorporated 
7120 Carnegie Ave., Cleveland 3, Ohio 











MUFFLERS 


EXHAUST 
and SPARK / ARRESTORS 





The Answer to 
Annoying Exhaust Noise! 


“ENGINEERED TO YOUR 
INDIVIDUAL NEEDS” 


*UNIFLO T.M. Reg Send for Bulletin #¢ M-728 


MARINE PRODUCTS & ENGINEERING CO. 
20 VESEY ST., NEW YORK 7,N. Y. REctor 2-7863 











MEN TRAINED 


IN PROTECTIVE MAINTENANCE 
AND GENERAL OVERHAUL 


Diese! Engines, Tractors and 
Heavy Equipment 


We specialize in the practical phase 
of training. Shop Method Home study 
If you are employed in this field and 
need better "Know How", or if you 
are an Employer and need trained 
Men, Write Today! INTERSTATE 
TRAINING SERVICE, Dept. A-28-C, 
4035 N.E. Sandy Blvd., Portland 13, Ore. 











Contents At A Glance 


With  Liquidometer remote 
reading fuel storage tank gauges 
you can check quickly and ac- 
curately oil deliveries, consump- 
tion and amount on hand. No 
Diesel plant is complete without 
one. Liquidometer or Levelom- 
eter models are available for 
tanks of any capacity. 


IVrite for mplete mformation 








THE LIQUIDOMETER Corp. 


36-24 Skillman Ave., Long Island City, N. Y 
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news of our industry 





Mobilized Diesel Crusher 


Above is a converted stationary 


rock crushing rig, put on wheels and 


changed from gasoline to diesel 
power by Sedan Limestone Co. of 
Sedan, Kan. to extend the area in 


which it can readily operate. 

Millard Blake and his son Richard, 
owners and operators of the com- 
the conversion in their 


pany, made 


own shop. The rig now consists of 
an 18-in by 36-in Rogers jaw crusher, 
1 30-in by 30-in Dixie 
a 4-ft by 10-ft screen, 


2-cycle diesel engines. 


hammer mill, 
and two GM 
As a result of 
the conversion, the rig is in almost 
constant operation, turning out 600 
tons of crushed rock per 8-hr day. 
Rock crushing jobs are now accepted 
throughout the entire area instead of 


the immediate vicinity. 





USE BELL 
INJECTOR CUPS and TIPS 


STANDARD AND 21° FOR THE LEADING 
TRUCK DIESELS 
Years of proven service 
Volume production on automatic machines 
means SAVINGS 
We pass this on to the consumer 
Sold by all parts houses 


BELL DIESEL RESEARCH 
Pioneers in research and manufacture of 
high speed diesel injection equipment. 

626 W. Colorado Bivd. GLENDALE, CALIF. 
Telephone: Citrus 1-4721 











answer the cally 


oin and serve 











DIESEL PRODUCTION MANAGER 


for America’s largest rebuilder of GM fuel 
injectors. Excellent starting salary; op- 
portunity to become key person in grow- 
ing business. All replies confidential. Write 
box 300, Diesel Publications, Inc., 192 
Lexington Ave., New York 16, N. Y. 











MANUFACTURERS 
REPRESENTATIVE 


now contacting the engine and 
compressor builders in the 
northeast section of the coun- 
try is looking for an additional 
line that would apply to these 
accounts. Write to Box 301, 
Diesel Publications, 192 Lex- 
ington Ave., New York 16, 
N. Y. 








D.P.S. 
THERMOMETERS 


These instruments are 
a series of marine type 
thermometers designed 
for all diesels and all 
plant uses — water-oil- 
exhaust. 


FEATURES All brass con- 
struction, nickel finish, 
cork insulation. 


SE HEKOP NENGNAe 90 GIO 





(Repair service available) 
No. 416H No. 426F 
$5.25 Ea. Price $4.50 Ea 


< > 


35 years continuously in 
the diese! engine game 


Write for catalog. 


DIESEL PLANT 
SPECIALTIES CO. 


Stevens Point, Wisconsin 

















DIESEL ELECTRIC POWER 


for 
iMMEBIATE 
SHIPMENT 
Unit 
Capacities 
100 to 1875 


Various 
Voltages 





Write or wire today for bulletins and complete 
information regarding these fine fully guaran- 
teed, low cost DIESEL ENGINE GENERATING 


UNITS. Visit our plants at Sausalito (S. F.), 
California, and Jersey City, N. J., and see units 
in operation en our test stand. 

“SPECIALISTS IN DIESEL POWER” 


A. G. Schoonmaker Co., Inc. 
56 Church St., New York 7, N. Y. 
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ARCPLATED* 
HARDSURFACED FACTORY STANDARD SIZE 


FOB CHARLOTTE, N. C. 
EXCHANGE OUTRIGHT 
Model Forging Each Each 


Allis Chalmers L #90200 $153.58 $201.57 
Buda 6DCS844 #66223 210.96 276.88 
Buda 8DCS1125 345.53 

Buda 6DCS1879 211530 560.00 
Caterpillar D-7 #7B7452-4F8510 191.78 251.72 
Caterpillar D-13000 3¢7B9511-4F8511 218.40 286.65 
Caterpillar D-17000 #4F8512 382.80 : 
Cummins H & NH600 +12821-0123 213.81 280.62 
Cummins ##1190-2 755.38 991.42 
General Motors #5154184 64.42 84.55 
General Motors #5154926 112.80 148.05 
General Motors 75154701 125.98 165.35 
General Motors #5160034-5182940 130.64 171.46 
General Motors #U1713 744.80 
International 250977 102.24 134.19 
International #53401 106.94 140.36 
International #32288 154.17 202.34 
International #259719-250699 235.47 309.04 
Mack Diesel #456GC518 158.40 207.90 
Waukesha #123011 205.75 270.04 
Waukesha #12111 519.46 


We Buy Used, Uncracked Crankshafts— 
Any Undersize 


Write for Complete Industrial Price Sheet 


American Crankshaft Co. 
CHARLOTTE 1, NORTH CAROLINA 


*Registered Service-mark. P. O. Box 1498 


Patented Crankshaft Reclamation Process. Phone 2-1354 
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T VOLTAGE 
REGULATOR 


Generator Voltage 
Regulators For 
Portable Or 
Stationary Power 
Units 
Low in cost and providing the utmost in dependabil- 
ity. Burlington Vibrating Contacts or Rheostatic 
Regulators are available in various case styles for 


AC Power Units up to 25000 KW and DC up to 
7500 KW. 


Check Burlington quality and price be- 
fore buying—Your inquiries for litera- 


ture and engineering services solicited. 


Interior view of Type SR-SF 





somes 
BURLINGTON INSTRUMENT COMPANY 
121 Third Street, Burlington, lowa 


Diesel Power 


DIESEL 
SERVICE 


Offers at LARGE SAVINGS 


INTERCHANGEABLE 
FACTORY NEW 
FIELD TESTED 
PROVEN 


WORLD 
FAMOUS 


“FERA” Are 
A 


Imported From Italy 








Y INJECTOR & FUEL PUMP PARTS 
for 


VY CATERPILLAR —- BOSCH 
¥ G.M. & INTERNATIONAL 


va’ \G&K DIESEL SERVICE 


we 12 ATLANTIC A 
BULLETIN BOSTON, 


MASS 





Air Cleaners 


are 





The simplicity and speed of service 
ing Donaldson Air Cleaners en- 
courages regular attention by the 
machine operator. No tools are 
needed to remove oil cup. Clean- 
ing cup and re-filling with oil is 
a two-minute job. Removable tray 
makes cleaning out chaff, lint, 
leaves and larger foreign particles 
simple and fast. 


DONALDSON CO. INC. 


666 Pelham Bivd., St. Paul 4, Minn. 
Grinnell Division: Grinnell, lowo 
Donaldson Company (Canada) Ltd., Chatham, Ontario 


Air Ch 
Donaldsons 
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CUSTOM-BUILT 
TO FIT YOUR ENGINE 


Write our engineering department 
for cir cleaner recomendations. 





















A & D Diesel Service Inc. 

Aeroquip Corporation 

Allison Division, General Motors Corp. 
American Crankshaft Co. 

American Locomotive Co. 

American Motors Co. 

Atlantic Metal Hose Co. 


Bacharach Industrial Instrument Co., Inc. 
Baldwin-Lima-Hamilton Corp. 

Beard & Stone . 

Bell Diesel Research 

Bendix Aviation Corp. Scintilla Magneto Div. 
Borg-Warner Corp., Rockford Clutch Div. 
Briggs Filtration Co., The 

Brodie System 

Brush ABOE, Inc., Petter Engine Div. 
Burgess-Manning Co. 

Burlington Instrument Co. 

Burmeister & Wain American Corp. 


Carolina Rim & Wheel Co. 
C. A. V., Led. 

Chicago Metal Hose Division 
Cities Service Oil Co. 
Connell Co., W. J. 
Coretti-Gross_ Inc. 
Cooper-Bessemer Corp., The 
Cummins Enaine Co. 

Cuno Engineering Corp. 


De Laval Separator Co. 

Delco Products Div., General Motors Corp. 
Detroit Controls Corp. 

Detroit Diesel Engine Division, Gen. Motors Corp. 
Dexter Folder Co., Miehle-Dexter Supercharger Div. 
Diesel Fuel Injection Service Co. 

Diesel Injection & Governors Service 

Diesel Injection Sales & Service 

Diesel Plant Specialties Co. 

Dollinger Corp. 

Donaldson Co., Inc. 


Electric Parts & Service Co. 

Electro-Motive Div., Gen. Motors Corp. 

Elliott Co. Third 
Ellwood City Forge Co. 

Enterprise Engine & Machinery Co. 

Erie Forge & Steel Corp. 


Fairbanks-Morse & Co. 

Fairchild Engine & Airplane Corp. 

Federal-Mogu! Corp. 

Fitzgerald Mfg. Co. 

Flexonics Corp. 

Florida Diesel Service Co. 

Fram Corp. ‘ 

Fulton Sylphon Div., Robertshaw-Fulton Controls Co. 


G & K Diese! Service 

General Motors Corp., Allison Div. 

General Motors Corp., Delco Products Div. 
General Motors Corp., Detroit Diesel Engine Div. 
General Motcrs Corp., Electro-Motive Div. 
General Motors, Harrison Radiator Div. 

Gulf Refining Co. 


Harnischfeger Corp., P & H Diesel Div. 
Harrison Radiator Div., Gen. Motors Corp. 
Hilliard Corporation, The 


Illinois Testing Laboratories, Inc. 
Interstate Diese' Service, Inc. 
Interstate Training Service 





Johnson Bronze Co. 
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Here's built-in ruggedness/ 


ad 


ELLIOTT AG: 
‘GENERATORS 


Synchronous, 















high-speed, 
75-5000 KVA 


Here 1s THE crackproof tough- 


ness of fabricated steel plate in stator, 

THE STATOR coils are lashed 
and blocked between turns, then sprayed with 
machined where required to insure close accuracy, black, 


bearing brackets or bearing pedestals, jig- 


air-drying varnish, and two coats of 
and engineered in their fabrication for the extreme clear marine varnish. Heavy steel frame end 
°° Be ° . . . . f ne i i 

rigidity that permits of closest air gap ... Here is the lasting eet are welded to frame end plates, then face 
milled and drilled for dowels and bolts. Ad 


strength of compressed laminations, riveted, in stator spider 
i justing screws in the frame feet provide close 
— of silver brazing damper bars to end ring segments — of vetoed ole aap adiueans 


positive lashing of field coils...Here is enduring insula- 


“tf, ae 
‘ ee ° ‘fis - 
tion that defies the toughest conditions . .. Here is thoroughly mes Vig : 


dependable electric power. 


by. 
> 

a\ 

THE SPIDER is pressed or ——_ 

shrunk on the shaft, and keyed wre 

Poles with dovetail projections fit 7, ec sesseses a 

dovetail slots in spider, are wedged eeeeeee 

with opposing tapered wedges, 

which are tack-welded after over 

speeding to insure ultimate tight 

ness. Rigid, strong steel collector 

rings are shrunk on an insulated 

bushing pressed on the shaft. Field 

leads are clamped in place with 


cap screws and lock washers 


Full details on Elliott Synchronous Generators 
(High-Speed) in Bulletin PB2400-1. Contaci , ~''r 
local Elliott representative, or write Elliott Com 
pany, Ridgway Division, Ridgway, Pa 


ELLIOTT Company ff 


STEAM TURBINES @ MOTORS @ GENERATORS © DEAERATING HEATERS © EJECTORS © CONDENSERS © CENTRIFUGAL COMPRESSORS @ TURBOCHARGERS @ TUBE CLEANERS ® STRAINERS 


New diesels get same 
“lube diet” that 
| kept old units healthy... 


For many years, the Las Animas Munici- 
ra pal Power and Light Company kept its 
4 original diesel equipment operating at re- 

markably low cost. Using Standard diesel 
oils, down time and maintenance were 
negligible in spite of greatly increased 
loads that forced the units far beyond thei 
rated capacities. 

In 1951, when two new 1750 hp. Nord- 
bergs were installed in the Las Animas, 
Colorado, power plant, it was natural for 
plant officials to select Stanparp HD Diesel 
Oil on the basis of this outstanding past 
performance. 

Used exclusively in the new _ units, 
STANDARD HD has set a new high for healthy 
performance. In over two years of con- 
tinuous hard service, StanpaArp HD has 
supplied clean, protective lubrication. Afte1 
6000 hours of operation wear was so slight 
that it could not be measured: engines are 
kept clean constantly in all working parts. 


(LLL 7 


7 
Ve 


@ Diesel plant operators throughout the Midwest have discov- 
ered they can count on low cost diesel operation when they use 
StanparD HD Oil. Stanparp HD provides an econoinical solu- 
tion for costly maintenance problems—ring sticking and break- 


STANDARD HD 


TRADE MARK 


ing, carbon deposits, cylinder wear—because STANDARD HD 
Oil lubricates, cleans and protects. 

A Standard Oil lubrication specialist stationed near your plant 
throughout the Midwest can help you secure successful results 
in the operation and maintenance of your diesels. For his 
services, call your local Standard Oil Company office. Or write: 
Standard Oil Company (Indiana), 910 S. Michigan Avenue, 
Chicago 80, Illinois. 


Ralph Barbee, plant superintendent of the 
STANDARD OIL COMPANY (cTaNDARD ) (wi scte ce we et Oe 
(Indiana) | Jeffries, Standard Oil lubrication specialist. 





